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RISERS  IN  MULLIONS:  The  passerby  will  never  suspect  that  the  stain¬ 
less  steel  niullions  on  the  new  Time  &  Life  building,  pictured  on  this 
month’s  cover,  conceal  insulated  vertical  air  distribution  ducts,  expanding 
and  contracting  noiselessly  on  rubberized  guides  as  supply  air  temperature 
changes.  Full  details  in  this  month’s  Installations  and  Applications  de¬ 
partment,  page  96. 


HIGH  SPOTS  in  this  issue 

DISPLAY  FOUNTAINS:  Senior  plumbing  designer  Vincent  Mandracchia  of 
Syska  &  Hennessy  writes  on  display  fountains  in  this  month’s  Reference  Section. 
Fountain  design  is  not  an  exact  science,  he  states,  but  a  combination  of  technical 
data,  experience,  judgment,  and  field  adjustment.  For  engineers  called  upon  to 
design  display  fountains  in  front  of  tall  buildings,  in  shopping  centers,  etc.,  he 
passes  on  the  data  and  the  distillation  of  his  experiences  in  the  design  of  many  of 
them.  Starts  on  page  79. 

START  FAN  SERIES:  The  live  articles  in  a  series  on  centrifugal  fans,  the  first 
of  which  apiK'ars  this  month,  constitute  a  comprehensive  guide  to  selection  and 
application  of  centrifugal  fans  for  air  conditioning  and  ventilating  duty.  Jack 
Frickler,  New  York  Blower  Company's  chief  engineer,  has  adopted  the  question 
and  answer  method  of  presentation.  All  the  questions  for  all  five  articles  appear 
this  month  on  page  55.  Some  may  want  to  test  themselves  before  reading  this 
comprehensive  summary  of  the  field. 

GREENHOUSE  COOLING:  Ihe  subject  doesn't  seem  so  strange  after  you 

get  into  Professor  Hedlin's  explanation  a  little.  What  is  involved,  primarily,  is 
straightforward  evaporative  cooling  technique  with  a  different  set  of  outside  design 
temperatures.  APPLYING  WEATHER  DATA  TO  GREENHOUSE  COOLING 
shows  how  to  get  the  data  and  what  to  do  with  it.  Page  76. 

SCHOOL  HEAT  PUMP:  Chief  mechanical  engineer  C.  Wagner  explains  how 
a  heat  pump  is  used  to  make  a  very  economical  heating-cooling  system  for  a  Kansas 
high  school  happily  IcKated  where  well  water  is  plentiful.  Page  72. 

FAN-COIL  CONTROL:  One  of  the  most  maligned  pieces  of  equipment,  the 

fan-coil  unit  is  quite  popular  because  of  its  relatively  low  cost.  Proper  application, 
and  selection  of  control,  enhance  its  performance  to  a  marked  degree.  With  this 
in  mind,  John  Schwartz,  in  his  article  TIPS  ON  AUTOMATIC  CONTROL  OF 
FAN-COIL  UNITS,  describes  the  four  major  control  methods,  outlining  the  advan¬ 
tages  and  disadvantages  of  each.  Page  69. 

HERMETIC  MOTORS:  Reliability  is  very  important  in  hermetic  refrigeration 

systems.  Hence,  hermetic  motor  insulation  can  be  critical.  In  his  article,  BETTER 
METHODS  FOR  EVALUATING  HERMETIC  MOTOR  INSULATION,  John 
Ditzler  tells  about  three  test  procedures,  based  on  actual  service  requirements,  that 
permit  a  realistic  evaluation  of  motor  insulation.  Page  64. 

QUICK  SEWER  SIZING:  Over  the  years,  the  sewer  sizing  tables  that  com¬ 
mence  on  this  month’s  Reference  Data  Sheet,  page  87,  have  saved  much  wear 
and  tear  on  plumbing  designers.  Moreover,  they  are  more  accurate  than  the 
graphs.  Developed  especially  for  use  in  design  of  drainage  systems  for  large  and 
small  industrial  plants,  these  tables  are,  within  the  ranges  selected,  applicable  to 
any  sewer  sizing  problem. 
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Albert  Kahn  Associated  The  H.  D.  Tousley  Co.,  Inc. 

Architects  and  Engineers,  Inc.  General  Contractors 

Architects  -  Engineers 

The  Thomas  J.  Sheehan  Co. 

Heating,  Ventilating,  Plumbing 
Underground  Plumbing,  Roof  Drainage 


One  of  the  world's 
most  modern  automobile 
assembly  facilities 


AEROFIN  INSTALLED 


Modern  smootli-fin  design  of  Aerofin  coils  permits 
ample  heat-exchange  capacity  in  limited  space  — 
permits  the  use  of  high  air  velocities  without  turbu¬ 
lence  or  excessive  resistance. 

Aerofin  performance  data  are  laboratory  and  field 
proved.  You  can  safely  specify  Aerofin  coils  at  full 
published  ratings. 


^Ef^OflN  Corporation 


101  Greenway  Ave.,  Syracuse  3,  N,  Y. 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 


ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 
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In  Colorado’s  largest  private  general  hospital 


For  moro  than  75  yoon  th«  Sistor*  of  Charity 
hovo  boon  caring  for  tho  tick  in  Puoblo't  St.  AAary 
Hospital.  Now  its  now  imposing  structuro  tho  St. 
AAory-Corwin  Hospital  contains  modom  focilHiot 
unturpottod  for  diagnosis  and  trootmont  of  dis- 
oato,  pationt  caro  and  comfort.  Powort  Tompora- 
turo  Control  horo  holpt  incroato  hospital  officioncy. 


Above:  Recovery  room  for  efficient  post  operative  care 


POWERS  CONTROL  for  Two- 
Tomporotur*  tfot  Wotor  Supply  Syttom 

horo  provontt  wottod  fuol  and  dongor  of  ovorhootod  wotor. 


THERMAL  COMFORT  throughout  is  provided 


by  I 


i|  Temperature  Control  for  each 


individual  room  and  various  types  of  baths 


Proper  Thermal  Environment  is  important  in  this  450  bed  hospital. 
Patients,  nurses,  doctors  and  staff  benefit  from  Powers  air  conditioning 
control  in  the  surgical  suite  consisting  of  8  major  and  3  minor  operating 
rooms,  recovery  and  delivery  rooms,  X-Ray  department,  laboratory, 
maternity  department  and  pediatric  unit.  Temperature  in  other  spaces 
is  also  regulated  by  Powers  individual  room  control  system. 

Greater  Simplicity  and  year  after  year  dependability  of  a  Powers 
Pneumatic  Control-System  provides  these  money  saving  benefits  — 

Lower  Heating  Costs  —  Powers  accurate  control  prevents  discomfort 
of  over-heating  and  reduces  fuel  losses. 

Lower  Maintenance  Cost  — 25  to  40  years  of  dependable  control  with 
a  minimum  of  repairs  is  often  reported  by  users  of  pneumatic  control 
systems.  Some  are  still  in  operation  after  50  years  of  service. 

Powers  Complete  Responsibility  —  for  a  correctly  engineered  control 
system,  proper  installation,  continuous  successful  operation  and  prompt 
SERVICE,  when  required,  from  offices  in  85  cities. 


732  Pown  PiMiNiiatic  TiMrmotMrtt 

maintain  Mt  tamperaturas  constantly. 
Tliay  naad  no  dally  chocking  or  road- 
Jutting.  Patiants,  nursat,  doctors,  staff 
and  visitors  all  banafit  from  tha 
THERMAL  COMFORT  thoy  provida  through¬ 
out  tha  hospital. 


PATIENT'S  SAFETY  and  COMFORT 

in  Hydrotharapy,  showers,  and  infant  baths 
are  assured  by  Powers  HYDROGUARO  thermo¬ 
static  water  mixers.  They  are  also  used  for 
X-Ray  film  developing,  surgeon’s  wash-up 
sinks,  artificial  kidneys,  blood  coolers  In 
heart  surgery  and  many  other  applications. 


Powers  makes  the  most  complota  lino  of  water  tomporcrturo  control 


Aro  You  Planning  a  New  Hospital?  No  other  single  firm  makes  so  many  of 
the  essential  thermal  comfort  controls  for  modern  hospitals  as  POWERS. 
Only  a  few  are  shown  above.  Ask  your  architect  or  engineer  to  include  a 
Powers  Quality  System  of  Thermal  Comfort  Control— throughout  the 
building  for  heating,  air  conditioning,  various  baths  and  hot  water  heaters. 


NO  MORE  Valvt  PKkiiif  MaiRtnuact 
•r  Witar  LukaiR 
Powtrt  PACKLESS  Valm. 


THE  POWERS  REGULATOR  COMPANY 

DEPT.  460,  SKOKIE  82,  IlllNOIS  |  in  85  Cities  in  U.S.A.  and  Canada 

MANUFACTURERS  OF  THERMOSTATIC  CONTROLS  SINCE  1891 


M4  Pewara  PACKISSS  Control  Volvoa 
an  used  hera  on  convactora,  and  unit 
vantilatora.  They’re  labor  aavara,  and  cut 
tha  cost  of  maintenanca. 
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NEWS  OF  THE  MONTH 


Must  Have  Qualified  Field  Forces, 

Consulting  Engineer  Tells  Manufacturer 


It  is  particularly  important  for 
manufacturers  to  have  field  forces 
that  are  qualified  to  solve  any  prob¬ 
lem  that  may  arise  and  who  can 
Kive  Kuidance  to  a  contractor  who 
may  not  have  broad  experience  with 
the  equipment  beinj?  installed,  Rich¬ 
ard  T.  Baum,  Jr.,  told  the  12G  rep¬ 
resentatives  of  manayement,  mar- 
ketinjf,  eiiKineeriiiK  and  manufac- 
turinj?  at  the  first  Cu.stomers’ 
Forum  of  19G0  at  the  York  Divi¬ 
sion  of  HorK-Warner  Corp.,  York, 
Pa.  ('onsultiny  engineers  want  com¬ 
plete  and  accurate  details  on  en- 
KineeririK  performance,  price  struc¬ 
ture  and  space  requirements.  He 
credited  York  with  doiiq;  an  ex¬ 
cellent  job  in  this  respect  as  far  as 
his  company  was  concerned. 

Mr.  Baum,  a  partner  in  Jaros. 
Baum  &  Bolles,  Inc.,  New  York 
consultinjf  enjrineers  specializing  in 


air  conditioninjir,  joined  Lewds  L. 
Pierce,  executive  vice-president  of 
William  H.  Sinyleton  Co.,  Sprinj?- 
field,  Va.,  mechanical  contractors,  to 
di.scuss  the  relationship  of  their 
I)rofessions  with  the  manufacturer 
of  air  conditioning. 

Calling  for  a  thoroujrh  exchange 
of  information,  Mr.  Baum  .said  that 
the  architect,  engineer,  mechanical 
contractor,  and  manufacturer  are 
basically  members  of  one  team  dedi¬ 
cated  to  building  a  building.  The 
best  job,  from  everyone’s  point  of 
view',  including  the  owner,  is  usu¬ 
ally  the  one  in  which  everyone 
makes  a  reasonable  profit,  the  con¬ 
sultant  declared. 

More  Simplified  Quotations  Asked 

Mr.  Pierce  li.sted  a  number  of 
areas  in  which  manufacturers  could 
l)e  more  helpful  to  the  mechanical 


contractor  and  assist  in  his  struggle 
to  keep  prices  down  and  quality  up. 

He  called  for  more  simplified 
quotations  w'ith  manufacturers  ac¬ 
cepting  their  fair  share  of  respon¬ 
sibility;  rigid  compliance  w'ith  de¬ 
livery  dates;  streamlined  methods 
of  paper  work;  starting  the  con¬ 
tract  warranty  period  at  the  time 
the  sy.stem  is  placed  in  acceptable 
operation,  and  the  formulation  of 
an  adequate  standard  of  noi.se 
levels. 

During  the  discu.ssion  period,  Mr. 
Baum  asked  manufacturers  and  en¬ 
gineers  to  cooperate  in  finding  an 
approach  that  would  help  hold  down 
the  mounting  cost  of  controls,  as 
w'ell  as  .setting  realistic  prices  for 
this  part  of  the  job.  He  termed  the 
increasing  complexity  of  control 
.systems  a  serious  problem  and  said 
that  a  simplification  of  such  .sys¬ 
tems  was  a  must  for  the  good  of 
the  entire  industry. 

The  next  three  meetings  on  the 
19G0  .schedule  have  been  tentatively 
.set  to  cover  the  customer’s  view- 
lK)int  on  packaged  products,  gas  ap¬ 
plications  and  apartment  houses. 


NEMA  OFFICERS  ANNOUNCED 

C.  W.  Paul.son,  manager.  Room 
.\ir-Conditioner  Dept.,  Westing- 
hou.se  Electric  Corporation,  has 
been  elected  chairman  of  the  Room 
Air-Conditioner  Section  of  the  Na¬ 
tional  Electrical  Manufacturers  As- 
.sociation.  New  York,  N.  Y.  He 
succeeds  J.  B.  Ogden,  vice-president 
of  sales.  Airtemp  Div.,  Chrysler 
Corporation,  who  has  been  named 
to  repre.sent  the  Section  on  the 
Board  of  Directors  of  the  proiX)sed 
NEMA  Consumer  Products  Divi¬ 
sion.  T.  H.  Ford,  assistant  to  the 
executive  vice-president  of  Fedders 
Corporation,  has  been  elected  vice 
chairman  of  the  Section.  R.  H. 
Meyerhaus,  director  of  engineering 
of  Fedders  Corporation,  has  been 
named  chairman  of  the  Section’s 
C.eneral  Engineering  Committee.  .  . 

(More  news  on  page  10) 


COMFORT  FOR  COMMUTERS.  The  Trane  Co.,  La  Crosse,  Wis.,  will  provide 
232  self-contained  railway  air  conditioners  to  air  condition  1 16  new  bi-level, 
"push-pull"  commuter  cars  being  built  by  Pullman-Standard  for  the  Chicago 
and  North  Western  Railway.  Two  units,  such  as  that  shown  in  inset,  will  be 
concealed  at  the  center  over  the  vestibule  of  each  of  the  new  commuter 
coaches.  Each  unit,  which  air  conditions  half  a  car,  has  a  cooling  capacity  of 
8-tons.  Heating  system  uses  electric  strip  heaters  along  walls  and  in  ducts. 
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50  Series  FAT 


Hoffman  Traps  are  specially  designed  and 
tonstructed  to  give  economical  removal  of 
condensate  from  steam  lines,  long  in*use 
life,  and  easy  access  for  servicing.  Traps 
illustrated  are  typical  of  Hoffman’s  complete 
line;  each  has  removable  cover,  pin  and  seat 
for  quick  inspection  and  cleaning. 


quick  access  to  all 
working  parts  .  .  . 
low  maintonanco 
costs. 


600  Series  Bucket 
Traps  feature 
straight-through 
pipe  connections 
and  changeable 
valve  seats  and 
pins. 


LOW,  MEDIUM 


AND  HIGH 


PRESSURE 


THERMOSTATIC 


TRAPS 


SPECIALTY  MANUFACTUNINO  COHP. 
1700  West  10th  Street,  Indianapolis  7,  Indiana 


* 

RENEWABLE  THERMOSTAT,  VALVE  PIN  A  SEAT. 


50  Series  Float  and  Thermostatic  Trap  for  Steam  Systems 
and  Equipment.  For  quick  access  and  ease  of  serv¬ 
icing,  all  working  parts  of  Hoffman  Float  and 
Thermostatic  Traps  are  attached  to  trap’s  remov¬ 
able  cover.  Once  installed,  cleaning  and  repairing 
is  possible  without  breaking  pipe  connections. 


600  Series  Inverted  Bucket  Traps  for  Intermittent  Draining 
of  Condensate  and  Air  from  Steam  Equipment.  Hoffman 
Bucket  Traps  are  flexible  in  capacity;  various  sized 
valve  seats  are  available  for  operation  over  a  wide 
range  of  pressures.  Valve  seats  and  pins  are  easily 
changed  to  suit  uses  and  service  applications. 


VALVES,  TRAPS,  VACUUM  &  CONDENSATION  PUMPS,  FORCED  HOT  WATER  HEATING  SYSTEMS,  STOCKED  &  SOLD  BY  LEADING  WHOLESALERS  OF  HEATING  &  PLUMBING  EQUIPMENT. 
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News  of  the  Month 


Independent  Oil  Men  Back  National  Fuels  Policy; 
Congress  Could  Restrict  Gos-Oi/  Heating 


The  Texas  Independent  Produc¬ 
ers  and  Royalty  Owners  Associa¬ 
tion,  a  politically  ix)werful  orKan- 
ization  of  indeiiendent  oil  men,  has 
thrown  its  weiKht  behind  the  estab¬ 
lishment  of  a  national  fuels  i)olicy. 

Harry  C.  Jones,  Association 
president,  stilted  that  oil  men 
shared  with  the  coal  industry  cer¬ 
tain  fundamental  obji^ctives  and 
that  it  was  inadvisable  to  join  in 
any  stand  to  the  effect  that  coal  is 
in  all  respects  a  mortal  enemy  of 
oil  and  jras.  With  the  ranks  of  the 
oil  and  ;?as  industry  apparently 
broken,  writes  J.  H.  Carmical  in 
The  New  York  Times,  additional 
fuel  may  have  been  thrown  on  that 
controversial  issue  since  other  im¬ 
portant  segments  of  the  oil  industry 
are  expected  to  step  up  their  cam¬ 
paign  affainst  further  governmental 
interference  in  their  operations, 
which  they  assert  the  proposed  na¬ 
tional  fuels  i)olicy  would  brinj? 
about. 

Congressional  Resolutions 

Concurrent  resolutions,  intro¬ 
duced  in  lx)th  houses  of  Congress, 
provide  for  a  national  fuels  study 
by  a  committee  comjiosed  of  ei^ht 
members  from  each  house.  The  im- 
pt*tus  comes  from  the  coal  industry 
which  has  been  advocatiiiK  adoption 
of  a  policy  throuRh  which  coal 
would  be  assured  the  markets  most 
suited  to  it,  which  it  says  are  being 
lo.st  bi*cau.se  of  unfair  competition 
from  oil  and  natural  gas. 

Now  in  the  Senate  and  House 
Rules  Committee,  the  resolution 
provides  that  the  joint  committee 
make  a  study  of  present  and  future 
national  fuels  needs  and  resources. 
The  committee  is  to  recommend  to 
Congress  proposals  for  an  overall 
fuels  policy  to  meet  national  energy 
demand.s,  giving  consideration  to 
“optional  allocation  to  the  various 
fuel  and  energy  resources  of  their 
most  productive  economic  uses.” 

Major  oil  companies  feel  that  the 
status  quo  is  good  enough  and  that 
further  legislation  will  result  only 
in  complications  that  will  result  in 
further  controls.  According  to  the 
concurrent  resolutions,  however,  a 
national  fuels  policy  is  needed  be¬ 


cause  “reserves  of  fuel  and  energy 
re.sources  are  in  varying  degrees 
limited”  and  the  increasing  energy 
needs  of  the  nation  can  be  ade¬ 
quately  met  only  by  the  most  effec¬ 
tive  utilization  of  these  resources. 

Coal  Resources  Unlimited 

This  would  seem  to  suggest,  Mr. 
Carmical  writes,  that  oil  and  gas 
reserves  soon  may  be  exhausted  be- 
cau.se  of  the  heavy  demand  being 
placed  upon  them  and  that  they 
must  be  conserved  as  much  as  pos¬ 
sible  by  using  coal  instead.  It  is 
generally  agreed  that  the  coal  re¬ 
.sources  are  ample  for  centuries  at 
the  present  rate  of  demand.  In  this 
connection,  oil  industry  executives 
note  that  known  petroleum  reserves 
now  are  at  a  record  level  and  are 
being  added  to  each  year  despite 
the  high  production  rate. 

May  Restrict  Oil-Gas  Heating 

Another  section  of  the  re.solution 
provides  that  the  Joint  Committee 
give  careful  consideration  to  the 
geographic  distribution  of  fuels  re¬ 
.sources  and  the  development  of  bal¬ 
anced  and  interrelated  regional  fuel 
economies.  This  generally  is  inter¬ 
preted  as  meaning  that  in  areas 
where  coal  is  in  abundant  supply,  it 
.should  have  a  preferred  position  in 
the  market  and  that  oil  and  natural 
gas  for  heating  purposes  should  be 
used  so  far  as  possible  only  in  the 
areas  nearest  their  production. 

The  position  of  some  in  the  oil 
industry  is  that  such  an  arrange¬ 
ment  of  markets  through  govern¬ 
mental  edict  is  not  neces.sary  and, 
in  addition,  might  slow  the  nation’s 
industrial  progress. 


15  MILUONTH  TRIDENT  METER 

Neptune  Meter  Co.,  New  York, 
N.  Y.,  produced  its  15,000,000th 
consecutively  numbered  Trident 
meter  late  in  December,  it  was  an¬ 
nounced  recently  by  the  company’s 
Liquid  Meter  Division.  Number 
15,000,000  was  assigned  to  a  gold 
plated  household  water  meter,  sym¬ 
bolic  of  the  company’s  first,  made  in 
1892. 


BHC  AND  JIPC  JOIN  FORCES 

TO  FIGHT  ELECTRIC  HEATING 

A  united-industry  approach  to 
deal  with  the  question  of  electric 
heat  has  been  launched  for  the  hy- 
dronics  indu.stry  by  the  national 
Better  Heating-Cooling  Council. 
New  York,  N.  Y.,  with  the  support 
and  coojieration  of  the  Joint  Indu.s¬ 
try  Program  Committee  of  the 
Plumbing  and  Pipe  Fitting  Indu.s¬ 
try.  The  program  will  be  integrated 
with  the  BHC  nationwide  drive  to 
promote  increased  sales  of  piped 
heating  and  cooling  in  all  markets, 
buildings,  and  constructions. 

Designed  also  to  provide  factual 
information  and  sales  tools  to  all 
members  of  the  piped  heating  in¬ 
dustry,  the  program  has  been  ap¬ 
proved  by  the  Board  of  Directors  of 
BHC  and  the  JIPC  membership. 

National  BHC  is  made  up  of 
forty-two  major  companies  and 
trade  associations  who  manufac¬ 
ture,  distribute  and  install  hydronic 
heating  and  cooling  (equipment; 
JIPC  is  compri.sed  of  the  National 
Association  of  Plumbing  Contrac¬ 
tors,  Mechanical  Contractors  As.so- 
ciation.  National  Lead  Burning  As- 
.sociation.  Refrigeration  and  Air 
Conditioning  Contractors  Associa¬ 
tion,  the  United  Association  and 
other  contractor  as.sociations.  (VA, 
NAPC,  and  MCAA  are  also  BHC 
members.) 

Technical  Data  Promised  Engineers 

The  cooperative  program  em¬ 
bodies  three  component  pha.ses:  (1) 
industry-wide  market  research,  (2) 
publicity  and  promotion,  and  (3) 
di.stribution  of  technical  data  and 
sales  tools  to  industry  members. 

The  overall  program  will  be  ad¬ 
ministered  by  P.  D.  Grewer,  man¬ 
ager  of  the  new'  Commercial  &  In- 
du.strial  Division  of  BHC. 

The  re.search  program,  already 
under  way,  is  investigating  all 
aspects  of  competitive  electric  heat¬ 
ing  techniques.  Technical  data  are 
being  collected  and  evaluated  to 
provide  effective  data  reports  on  in¬ 
stallation,  operating  and  other  costs 
of  heating  buildings.  Also,  sales 
tools  and  publicity  specifically  for 
architects,  engineers  and  realtors 
are  being  prepared  for  distribution. 

(More  news  on  page  12) 
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AT  PENN 

engineers  burn  the 
midnight  oil 


DESIGNING 

THE 

BEST 

IN 

ROOF 

VENTILATORS 


Penn^s  low  contour  dynafan 

cuts  50%  off  normal 
roof  exhauster  heights 

YET  PROVIDES  MORE  ENGINEERING  ADVANCES 
THAN  MOST  CONVENTIONAL  VENTILATORS  .  . . 

Low,  streamlined  and  quiet  is  the  Penn  LC  Dynafan  . . .  the 
industry’s  first  major  advance  in  a  roof  ventilator.  Here 
is  the  one  unit  that  helps  engineers  satisfy  architectural 
demands  for  roof-top  unobtrusiveness  while  providing  ad¬ 
vanced  design  characteristics. 

The  Low  Contour  Dynafan  is  a  product  of  Penn’s  progres¬ 
sive  engineering.  Innovations  such  as  side  saddle  mounting 
of  motor  parallel  to  the  wheel  reduced  the  unit’s  total 
height.  Straddle  mounting  of  bearings  cut  vibration  and 
deflection.  These  and  other  important  features  in  the  LC 
Dynafan  offer  you  a  powerful  exhauster  that  has  been 
winning  complete  architectural  approval.  You  would  do 
well  to  get  all  the  facts  now  and  specify  the  LC  Dynafan 
for  your  next  job. 

Write  for  Bulletin  PD  -LC 


A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 


Repr«8«ntativ*s  and  Distributors  In  Principal  CItlas 

Charter  Mtmbtr  of  AMCA 
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News  of  the  Month 


Glass  Fiber  fo  Concrete  Bond  Is  Found; 

Application  to  Large  Water  Piping  Seen 


A  method  of  produciiiK  concrete 
structural  elements  both  reinforced 
and  i)restressed  by  jflass  fibers  has 
been  developed  by  the  U.  S.  Army 
Kn^ineer  Research  and  Develop¬ 
ment  Laboratories,  Fort  Belvoir, 
Va. 

The  method,  'which  has  been 
1  talented,  was  developed  by  Solomon 
(loldfein,  a  chemical  engineer,  who 
is  chief  of  the  Plastics  Section  in 
the  Laboratories. 


Engineers,  Contractors 
At  Aluminum 

A  daily  demonstration  for  en- 
Kineers,  contractors,  and  sheet 
metal  fabricators  of  the  application 
of  aluminum ‘duct  sheet  for  heatiiiK, 
ventilatinjf,  and  air  conditioning 
systems  was  presented  by  Chase 
Hra.ss  &  (’opper  ('o.  at  its  New 
York  Warehouse  in  Maspeth,  L.  1. 

Tho.se  in  attendance  expres.sed  in¬ 
terest  in  the  demon.stration  of  cut¬ 
ting,  handlinjj,  forming,  and  join¬ 
ing  of  aluminum  sheet.  It  makes 
neat  seams  and  joints,  free  of  ja>r- 


It  is  expected  to  be  u.sed  in  spe¬ 
cial  applications,  where  the  light¬ 
weight,  corrosion  resistance,  ab- 
.sence  of  magnetic  field,  and  elec¬ 
trical  resi.stance  of  the  reinforce¬ 
ment  are  imixirtant  factors  to  be 
considered.  It  has  been  considered 
for  such  structures  as  pilinpr  for 
docks  exjKi.sed  to  .salt  water,  con¬ 
crete  ships  and  vehicles  requirinjr 
lion-magnetic  reinforcement,  .struc¬ 
tures  where  the  reinforcement  must 

Show  Interest 

Duct  Fabricating  Exhibit 

^'ed  edj?es.  Roll  forming,  s|X(t  weld¬ 
ing  of  aluminum  to  gsilvanized  iron, 
metal  stitching  of  aluminum  to 
aluminum  and  other  materials,  and 
the  .soldering  of  (or  low  temper¬ 
ature  brazinj?  of)  aluminum  to 
aluminum  were  .some  of  the  tech¬ 
niques  demon.st  rated. 

Duct  sheets  may  be  formed  into 
180°  bends  over  one  half  metal 
thickness  radius  and  will  make  all 
other  types  of  joints  common  to  the 
trade,  demonstrators  .said. 


not  be  allowed  to  conduct  elec¬ 
tricity,  and  as  reinforcement  for 
lai'Ke  concrete  pipes  conductinyr 
water. 

One  of  the  major  difficulties  e.x- 
perienced  in  producing  such  struc¬ 
tural  elements  has  been  the  problem 
of  securing  adequate  bond  of  the 
glass  fibers  to  concrete.  The  method 
developed  by  the  Laboratories 
.solves  this  problem  through  the  use 
of  a  binder,  such  as  an  ejwxy  resin, 
specially  formulated,  which  bonds 
the  glass  fibers  to  them.selves  and  to 
the  concrete,  thus  protecting  them 
agaimst  the  high  alkalinity  of  the 
cement. 

The  material  probably  will  never 
compete  in  ordinary  building  con- 
.struction,  because  of  its  low  mod¬ 
ulus  and  high  cost  compared  to 
steel.  The  former  disadvantage, 
however,  is  expected  to  be  consider¬ 
ably  reduced  .soon  by  use  of  a  spe¬ 
cial  glass  fiber  which  has  a  mod¬ 
ulus  almost  equal  to  that  of  steel. 
In  countries  having  no  iron  re- 
.sources,  but  plenty  of  glas.s-making 
raw  material,  the  price  differential 
will  lo.se  .some  of  its  significance. 


GAMS  IN  HOME  CONSTRUCTION 
RUN  COUNTER  TO  PREDICTIONS 

The  pace  of  home  construction 
.seems  to  be  rising,  contrary  to  pre¬ 
dictions  made  earlier  this  year.  The 
industry  may  have  been  unduly 
pe.ssimi.stic  in  forecasting  that  1960 
would  be  a  disappointing  year  in 
terms  of  construction  of  new 
houses. 

New  dwelling  starts,  including 
both  privately-  and  publicly- 
financed,  were  1,376,900  la.st  year, 
only  19,000  below  1950’s  all-time 
high,  and  an  increase  of  14 ''o  over 
1958  starts. 

Apartment  Construction  Gains 

There  are  several  factors  in  favor 
of  residential  construction  that  may 
have  been  underestimated.  One  is 
the  increased  tempo  of  con.struction 
of  garden  apartments  and  tall 
apartment  buildings.  Another  is 
the  increased  aid  being  given  to 
home  ownership  on  the  state  and 

(Continued  on  page  14) 


Light  and  compact  spot-welding  gun  fuses  aluminum  to  galvanized  iron  in 
exhibit  at  New  York  warehouse  for  sheet  metal  fabricators  and  heating  and  air 
conditioning  engineers. 
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Few  fans  have  passed  the  performance  test  like  the  “BL” — 
on  large  ventilating,  exhaust,  and  air  conditioning  installa¬ 
tions  in  every  field  —  from  ocean  liners  to  major  highway 
tunnels.  The  basic  Limit-Load  design,  the  backward  curved 
blade,  directional  inlet  vanes,  have  all  proved  themselves 
abundantly.  But  to  Buffalo,  there  is  no  such  thing  as  “good 
enough”  in  air  handling.  We’re  continually  working  on 
better  air  passage  through  the  wheel  and  housing,  better 
air  distribution  into  the  duct.  As  a  result,  today’s  “BL” 
represents  the  best  of  our  83  years  in  air  handling  —  a 
proven  fan  incorporating  the  latest  improvements. 


WRITE  TODAY  for  Bulletin  F-ia4-A  and  see 
the  “Q”  Factor*  of  value  you  buy  when  you 
specify  Buffalo  Type  “BL”. 


YEARS! 


•  Cannot  be  overloaded,  regardless 

•  Well-known  Buffalo  Directional 
vanes  reduce  entry  losses  to  a  minimum ! 

^  •  Streamlined,  wheel-suited  housing. 

•  Famous  Buffalo  backward-curved  blades  with  ample 
air  passages  for  smoothest  air  flow. 

•  Correctly  designed  wheel  —  built,  tested  and  balanced  by  Buffalo. 


"^The  "Q"  Factor— the  built-in 
Quality  which  provides  trouble-free 
satisfaction  and  long  life. 


Buffalo,  New  York 

Buffalo  Pumps  Division  •  Buffaio,  N.Y. 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

VENTILATING  •  AIR  CLEANING  •  AIRTEMPERING 
FORCED  DRAFT  •  COOLING  a  HEATING 
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News  of  the  Month 


HOME  CONSTRUCTION 

(Continued  from  pas^e  12) 

local  level  in  sevt-ral  sections  of  the 
country. 

In  recent  years,  accordinjr  to  a 
I’eporl  in  The  New  York  Times,  the 
proi)ortion  of  apartment  units  to 
total  (Iwellinjr  units  constructed  has 
riseti.  Not  oidy  in  larjre  cities,  hut 
in  many  suhurhs  as  well,  new  apart¬ 
ment  Iniildinjrs  are  appe.arinn  with 
jrn-ater  frequency  than  in  a  num- 
her  of  years. 

It  is  felt,  the  report  contimn's, 
that  the  market  for  apartments  will 
he  strony'er  than  for  private  houses 
in  Itthh,  and  that  this  will  operate 
to  increase  the  numlter  of  starts 
this  ye.ir. 


COMMON  SILLCOCK  CITED  AS 
CROSS  CONNECTION  HAZARD 

I)<‘spite  the  concern  for  protec¬ 
tion  of  the  public  health  hy  preven¬ 
tion  and  elimination  of  cross  con- 
iHTtiotis,  at  least  one  potential  cro.ss 
connection  has  been  neKlt*fted, 
writes  Lyle  M.  Readintr,  president, 
Michijran  Chapter,  American  So¬ 
ciety  of  Sanitary  KiiKiueeritijr,  in 
the  March  issue  of  ASSK  News 
lA‘tter.  The  cro.ss  connection  re¬ 
ferred  to  is  the  common  sillcock 
or  wall  hydrant  with  a  •’4-inch  hose 
thread. 

The  sillcock  is  found  universally 
in  both  residential  and  commercial 
buildings,  Mr.  ReadiiiK  points  out. 
It  supplies  hoses  connected  for  a 
multitude  of  uses  involvinf?  both 
actual  and  |)otential  hazards.  These 
us(*.s  include  ho.se-supplied  lawn 
sprinklers,  underground  lawn 
sprinkler  .systems  of  the  pla.stic 
pipe  do-it-yourself  variety,  oi>en  end 
hoses  submerged  in  pails  or  other 
ve.s.sels,  insecticide  and  liquid  fer¬ 
tilizer  sprayers,  as  well  as  com¬ 
mercial  steam  generators.  Mr. 
Reading  defined  the  cro.ss  connec¬ 
tion,  quoting  the  Detroit  Plumbing 
Code,  as  any  physical  connection 
between  a  city  water  supply  and 
any  waste  pipe,  coil  pipe,  .sewer, 
drain,  or  any  private  or  uncertified 
water  supply.  Furthermore,  it  is 
any  ix>table  water  supply  outlet 
which  is  submerged  or  can  be  sub¬ 


merged  in  waste  water  and  or  an.v 
other  .source  of  contamination. 

Kfforts  have  been  made  to  meet 
the  problem  of  i)rotecting  hose  out¬ 
lets,  Mr.  Reading  said.  Some  cities 
do  require  vacuum  breakers  on  hose 
outlets.  At  lea.st  one  code  authority 
refjuires  every  hose  outlet  to  be  pro¬ 
tected  by  an  accet)table  vacuum 
breaker  installed  at  least  TVij  ft 
al)ove  the  floor  or  surrounding 
e.irth.  It  is  possible  th.it  this  could 
l)e  accomi)lished  without  too  much 
inconvenience  at  indoor  locations, 
but  one  can  imagine  the  objections 
that  would  be  rai.sed,  perhaps  with 
.some  justification,  to  an  outdoor  in¬ 
stallation  with  the  vacuum  breaker 
piped  7’-_>  ft  above*  the  ground. 

Needed  Device  Specified 

“What  is  needed,”  Mi‘.  Reading 
says,  “is  a  prott'ctive  device,  a 
vacuum  br**ak»“r  somewhat  different 
from  many  with  which  we  are  fa¬ 
miliar,  which  can  be  easily  applied 
to  the  ho.se  outlet  at  relatively  low 
expense. 

“As  a  beginning,  let  us  establi.sh 
some  broad  requirements  for  such 
a  protective  device. 

“1.  It  must  act  as  a  vacuum 
breaker  to  prevent  backsiphonage. 

“2.  It  must  operate  without  nuis¬ 
ance  sjjillage  at  the  sillcock  when  a 
valve  such  as  a  lever-operated  nozzle 
is  clo.sed  on  the  end  of  the  hose. 

“3.  It  must  provide  protection 
again.st  backflow  when  the  hose  is 
u.sed  at  an  elevation  about  that  of 
the  sillcock  or  wall  hydrant. 

“4.  It  must  be  readily  applicable 
to  exi.sting  outlets  or  designed  to 
readily  replace  tho.se  fixtures.  It 
must  be  rea.sonably  vandal-proof. 

“5.  It  must  have  a  rea.sonable  life 
expectancy,  and  failure  of  its  pro- 
tectiv'^e  features  .shall  be  indicated, 
perhaps  by  spillage. 

“fi.  Vacuum  breakers  of  the  con¬ 
ventional  type  cannot  meet  all  of 
these  requirements,  while  others 
speciall.v  designed  have  failed  to 
stand  up  under  conditions  of  use. 

“Two  manufacturers  have  devel¬ 
oped  vacuum  breakers  for  ho.se  out¬ 
lets  that  do  meet  the  requirements 
I  have  outlined.  In  each  case,  they 
are  separate  units  which  screw  onto 
the  hose  thread  outlet  with  a  means 
provided  for  locking  them  in  place 
to  make  them  vandal-proof.” 


FREE  RADICALS  MOVIE  AYAHiBLE 

Trapping  of  Free  Radicals  at 
Low  Temperatures,  a  16  mm  motion 
l)icture,  in  sound  and  color,  is 
available  for  loan  or  sale  from  the 
Office  of  Technical  Information,  Na¬ 
tional  Bureau  of  Standard.s,  Wash¬ 
ington  25,  I).  C. 

The  film  is  designed  for  high 
.school  and  college  clas.ses,  and  scien- 
tific,  technical,  industrial  and  civic 
groups.  Running  time  is  13^^  min. 
(’urrent  purchase  price  is  $54.64 
f.o.b.,  but  the  film  may  be  borrowed 
free  of  charge,  except  for  return 
l)ostage  and  insurance  charges. 

This  film  i)re.sents  a  study  of  one 
of  the  mo.st  i)owerful  .sources  of 
chemical  energy  yet  discovered  — 
the  elusive,  highly  reactive  molecu¬ 
lar  fragments  known  as  free  radi¬ 
cals.  Free  radicals  take  part  in  al¬ 
most  every  chemical  reaction,  and 
are  especially  important  in  high- 
temperature  reactions  —  rocket 
flames  and  .stellar  atmospheres,  for 
instance. 

The  picture  begins  by  explaining 
the  theory  of  free  radicals  and  de- 
.scribing  something  of  their  be¬ 
havior.  The  remainder  of  the  film 
shows  in  detail  the  i>erformance  of 
an  experiment  in  the  trapping  and 
storing  of  the  free  radicals  at  tem¬ 
peratures  within  a  few  degrees  of 
absolute  zero. 

CONDITIONER  SHIPMENTS  UP 

Manufacturers’  shipments  of 
unitary  air-conditoners  reported  to 
Air-Conditioning  and  Refrigeration 
In.stitute,  Washington,  D.  C.,  for 
the  year  1959  totaled  285,935  units, 
excluding  coils,  a  gain  of  49%  over 
figures  recorded  by  ARI  for  1958, 
the  industry  trade  association  re¬ 
ports.  It  is  e.stimated  that  the  units 
reported  to  ARI  represent  more 
than  85%  of  the  industry  total. 

Figures  include  unitarj’  heat 
pumps,  but  do  not  include  room  air- 
conditioners,  reversible  or  other¬ 
wise. 

Heat  pump  .shipments  showed 
the  large.st  increa.se  of  all  unitary 
types  in  1959.  The  Institute’s  fig¬ 
ures  shows  a  total  of  35,167  units, 
a  gain  of  94%  over  the  1958  total. 
Of  the  heat  pumps  shipped,  more 
than  65%  were  self-contained. 
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HEADROOM  PROBLEMS 

3re  but  one  of  many  reasons  why 
leading  gas  companies  now  recommend  a 


for  commerciai-industrial  GAS  equipment 


Proven  in  thousands  of  gas  instal¬ 
lations,  Field  does  everything  a 
draft  diverter  does — AND  MORE 
—  offering  new  simplicity,  new 
flexibility,  new  precision  in  the 

control  of  draft. 


Here’s  how  Field  helps  make 
an  even  finer  fuel: 


t  —  COMPACT  SIZE:  Field  is  small,  compact,  can 
be  placed  in  a  variety  of  approved  locations.  Lim¬ 
ited  headroom  no  longer  presents  a  draft  problem. 

2  —  DRAFT  ASSISTANCE:  With  Field  you  can 
utilize  the  draft  assistance  of  the  chimney,  with 
settings  as  low  as  .002",  as  high  as  .35."  Draft- 
short  installations  are  avoided. 

3  —  LOAD  FLEXIBILITY:  With  a  Field  firing 
rates  can  be  varied  —  increased  for  increased 
loads,  or  decreased,  and  without  loss  of  efficiency. 
Now  gas  is  an  even  more  flexible  fuel. 


4—  REDUCED  CONVERSION  COST:  With  a 
Field  no  change  in  breeching  area  is  required  when 
converting  from  coal  or  oil.  Now  it  is  quicker, 
simpler,  less  costly  to  convert  to  gas. 

5—  REDUCED  “START-UP”  SPILLAGE:  By 
avoiding  loss  of  chimney  prime,  permitted  with  a 
diverter.  Field  minimizes  the  spillage  caused  by 
cold  stack  resistance. 

6  — AUTOMATIC  CONTROL:  Field  not  only 
gives  visual  evidence  of  any  spillage,  but,  when 
switch-equipped,  spillage  will  automatically  actu¬ 
ate  virtually  any  response  an  engineer  may  spec¬ 
ify.  Thus  Field  permits  still  another  refinement  in 
the  industry’s  meticulous  handling  of  its  fuel. 


If  you  design,  specify,  instoll  or 
approve  gas -fired  equipment 
consult  Field  engineers  for 
draft  control  recommendations. 


FIELD  CONTROL  DIVISION 

Conco  Engineering  Works,  Inc.  —  Mendeta,  Illinois 
AFFILIATES: 

Spartan  Tool  Division  —  Fewnmd  Sownr  CInanIne  Eqnlpmnnt 
Material  Handling  Division  —  Cronos,  Holsts 
Conco  Bulldinq  Products,  Inc.  —  Brick,  Tllo,  Stono 


Full  range  of 
sixes  and  types 

'At  AMCA  approved 

ir  New  motor 
mountings  for 
Increased  quietness 

You  quickly  can  have  the  size  and 
type  of  self-contained,  belt-driven 
centrifugal  fans  you  need  when  you 
choose  from  the  new  and  complete 
Ilg  Util-A-Set  line.  Check  these  fea¬ 
tures  for  the  finest  in  this  type  of 
ventilator — Util-A-Sets  by  Ilg: 

iK  Wide  range  of  capacities — 

12  basic  sizes  from  688  to  23,000 
c.f.m. 

"k  Two  distinct  types — choice  of 
forward  curved  wheels  and  back¬ 
ward  blades. 

k  New  motor  mounting — motor 
mounting  on  rubber  isolation 
rails  eliminates  vibration,  checks 
resonant  noise. 

k  Staticaiiy  and  dynamicaiiy 
baianced  fan  wheels. 

k  On-thO’lob  adjustment  of  dis¬ 
charge  simply  made  by  rotating 
housing. 

k  fuii  iine  of  accessories, 
k  AMCA  Certified  Rating  Seai. 


ILG  ELECTRIC  VENTILATING  COMPANY 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois 
Offices  in  More  Than  57  Principal  Cities 
Member  of  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


For  further  information,  write  for  Bulletin  3401 . 


TOUGH  BUYERS  demand  Reznor  unit  heaters... 

In  70  years,  only  Mo  of  1%  factory  replacement! 


If  you  want  to  avoid  extra  servicing 
and  call-backs,  you’ve  got  to  be  a 
tough  buyer!  You’ve  got  to  pick  a 
heater  that  not  only  works  right  when 
you  buy  it,  but  will  keep  on  working 
right.  That’s  why  so  many  pliunbing, 
heating  and  air-conditioning  contrac¬ 
tors  demand  Reznor.  There  may  be 
less  expensive  heaters  on  the  market, 
but  none  with  Reznor’s  long-term  per¬ 
formance  record:  only  1/10  of  1%  fac¬ 
tory  replacement  in  70  years! 

EVERY  UNIT  FLAME-TESTED  . . .  You 
can  be  sure  that  your  Reznor  heaters 
will  arrive  in  top  running  order.  We 


flame-test  each  unit  before  shipment 
Saves  you  the  bother  and  expense  of 
uncrating  and  bench-testing,  too. 

LONG-TERM  FUEL  SAVINGS  .  .  . 
Here’s  where  your  customers  benefit 
from  your  “tough  buying.”  Reznor’s 
sensitive,  low-voltage  thermostat  and 
controls,  and  two-speed  fan  with  auto¬ 
matic  speed  selector,  keep  heat  even, 
without  blasts.  A  Reznor  uses  less 
fuel  to  maintain  comfortable  heat. 

For  the  full  story,  phone  your 
Reznor  distributor,  or  write  Dept. 
64A,  Reznor  Manufacturing  Com¬ 
pany,  Mercer,  Pennsylvania. 


The  heating  world  is  full  of 
tough  buyers;  that's  why 
Reznor  is  the  world's  largest 
selling  direct-fired  heater! 

REZNOR 

HEATERS 

“THE  TOUGH  BUYERS’  LINE” 
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LEVEL  MASTER  CONTROL 

LITI  U 


Another  SPORLAN 


Famous 


NO  MOVING  PARTS 


A  PATENTED 
LIQUID  LEVEL 
CONTROL 
for 

ALL  Flooded  Systems 

incorporating  the 

LEVEL-MASTER 

ELEMENT 

on  Standard  Sporlan 
Thermostatic  Expansion 
Valves 

for  Refrigerants 
717,  12,  and  22 
with  All  These  Features! 


SIMPLIFIED  AND 


ECONOMICAL  INSTALLATION 
d  NOT  AFFECTED  BY  TURBULENCE 


TIGHT  CLOSING 


PERFORMANCE 


Ask  your  Sporlan  Wholesaler 

for  the  new  LMC  Bn  lie  tin  60-15  today! 


\ 


SPORLAN  VALVE  COMPANY 


7525  SUSSEX  AVENUE  ST.  LOUIS  17,  MISSOURI 
Export  Dept.  •  85  Broad  Sfreot  •  New  York  4,  N.  Y. 
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This  n«w  3101  Euclid  Avenue  Building  in 
Cleveland  meets  every  modern  requirement  in 
the  book.  Attractive  exterior,  with  glass  and 
aluminum  curtain  walls.  Most  comfortable  in¬ 
terior,  with  air  conditioning  by  Gas-operated 
Carrier  Absorption  Refrigeration. 
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H.  L.  Yokes  Company  of  Cleveland,  designers  and  builders 
of  the  new  3101  Euclid  Avenue  Building  in  that  city,  are 
experts  in  two-way  satisfaction.  They  satisfied  their  ten¬ 
ants  and  their  own  cost  requirements  with  one  of  the  most 
efficient  types  of  modern  air  conditioning-  Gas-operated 
Carrier  Absorption  Refrigeration. 

Comfort  cooling  in  this  building  starts  at  the  same  two 
gas-fired  boilers  that  furnish  heat  in  winter.  The  Carrier 
absorption  unit  uses  low  pressure  steam  from  the  boilers 
as  the  energy  source  for  water  chilling.  Thus,  no  prime 
mover  is  needed.  Boiler  capacity  is  put  to  use  on  a  year 
Tound  basis.  And  thrifty  gas  keeps  fuel  costs  low. 

Judge  for  yourself  the  efficiency  and  economy  of  Gas- 
operated  Carrier  Absorption  Refrigeration.  Specific  per¬ 
formance  data  and  cost  details  are  yours  for  the  asking. 
Just  call  your  local  gas  company,  or  write  to  Carrier 
Corporation,  Syracuse  1,  New  York.  AMERICAN  GAS  ASSOCIATION. 

FOR  HEATING  &  COOLING  A  GAS  IS  GOOD  BUSINESS 
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AIR  CONDITIONING  PENTHOUSE.  This  equipment  in  penthouse  atop  the  buiktinK 
includes  two  gas-fired  Bryant  boilers.  300-ton  capacity  Carrier  Absorption  unit  to 
chill  water  for  the  Carrier  Weathermaster  air  conditioning  system,  and  Carrier 
cooling  towers,  too.  Roof-top  installation  frees  basement  area  for  other  uses. 


Attracts  tenants  with 
comfort  cooling 
by  GAS-operated  CARRIER 
Absorption  Refrigeration 


m 

lljl- 


Ltghi  4s  ALL  OuLdoors 


Fresh  3S  ALL  OuLdoors 


ExclusivOg  from  JENN^AIR 


•  ILLUMINATION  .  .  .  clear  Astro-Lite 
domes  transmit  92%  of  available  light  .  .  . 
translucent  domes  transmit  up  to  75%  of 
available  light  .  .  .  excellent  light  diffusion 
qualities 

•  STRENGTH  .  .  .  one-piece  acrylic  resin 
domes  .  .  .  less  than  half  the  weight  of 
glass  with  far  greater  impact  resistance 
...  heliarc  welding  of  extruded  aluminum 
frame  corners  add  strength,  durability 

•  WEATHERPROOF  ...  all  units  are  de¬ 
signed  to  insure  against  water  leakage 

•  INSULATION  .  .  .  optional  double 
dome  Astro-Lite  units  eliminate  conden¬ 
sation,  maintain  temperature  balance  .  ,  , 
acrylic  domes  offer  20%  more  insulation 

*  than  glass 

,  •  VERSATILITY  ,  .  ,  the  widest  range  of 


skylight-power  ventilator  combinations  . . . 
1350  variations 

•  PERFORMANCE  .  .  .  extra  power  for 
commercial,  institutional  and  industrial 
applications  .  .  .  ventilator  capacities  to 
4400  cubic  feet  per  minute 

•  SILENCE  ,  ,  .  unequalled  noise  supres- 
sion  meets  hospital,  classroom,  library  re¬ 
quirements  .  .  .  eliminates  ductwork  .  .  . 
every  unit  quiet-tested 

•  BEAUTY  .  ,  ,  lowest  silhouette  of  any 
roof  ventilating  system  .  ,  .  handsome  ex¬ 
hauster  housing  harmonizes  with  Astro- 
Lite  dome  contours 

•  ECONOMY  ,  .  .  easy,  economical  in¬ 
stallation  .  .  ,  permanent,  maintenance- 
free  construction  .  .  .  sinf’le  matiufacliirer 
responsibility. 


JENN~AIR  LEADS  IN  FUNCTIONAL  IMAGINEERING 


J1 HyiTiiW 
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ASTRO-VENT 

Series  E,  single  light, 
single  vent 


ASTRO-VENT 
Series  F,  single  light, 
double  vent 


ASTRO-VENT 
Series  G,  double  light, 
single  vent 


For  the  unique  new  approach  to  natural  lighting 
.  .  .  plus  high-capacity,  low-noise-level  power  ven¬ 
tilation  ...  in  virtually  any  combination  .  .  .  it's 
Jenn-Air.  Write  for  Bulletin  60-LV. 


Jina  SfADlUH  DRIV£t 


You  pay  no  more  for  unequalled  SLOAN  quality. . . 


Flush  urinals 

WiTH  THE  Sloan 


Flushing  System 


III  public  and  scnii-puhlic  toilet  rooms,  the  Sloan  Automatic  Flushing 
System  provides  important  henefits  for  hoth  user  and  owner.  It  is  the 
most  ideal  method  of  urinal  operation  ever  devised. 

Pioneered  through  Sloan  research,  the  system: 

•  Eliminates  the  need  of  user  operation  •  Encourages  better  housekeeping 
of  the  toilet  room  •  Assures  more  hygienic  conditions 

'Fhe  Sloan  Automatic  Flushing  System  provides  accurate  electric  clock 
timing;  is  dependahle  in  operation  and  trouhle-free  .  .  .  while  saving 
tremendous  quantities  of  water.  The  Sloan  Urinal  Flush  Valve  Is  actu¬ 
ated  hy  a  Motor  Operator  (illustrated  above);  the  flushing  cycle  is 
controlled  hy  any  one  of  several  Timers  (explained  In  captions  below). 

'Fhousands  of  installations  in  satisfactory  daily  service  prove  the  Sloan 
Automatic  Flushing  System.  Here  is  another  product  packed  with 
that  bonus  of  (juality  you  expect  from  Sloan.  And,  since  you  can  have 
Sloan  tjuallty  at  no  extra  cost,  why  not  make  sure  you  get  it. 


SINGLE  CIRCUIT  TIMER  for 

flushing  one  Flush  Valve 
1^^  (or  two  simultaneously). 

THREE  CIRCUIT 
/  V  ^  TIMER  for  sequential 
flushing  of  three  Flush 
'  ■  Valves.  Either  one  con- 
nected  to  light  switch  so 
that  flushing  occurs  only 
when  light  is  on  and  toilet 
room  ready  for  use. 


DOOR-OPERATED 

TIMER 

employs  door  switch 
(not  furnished)  which 
starts  Timer  as  user  en¬ 
ters  toilet  room.  Flush¬ 
ing  occurs  within  suc¬ 
ceeding  five  minutes 
while  successive  door 
openings  have  no  effect. 


DAY-NIGHT  TIMER 

tor  large  number  of  Flush 
Valves.  Controls  urinal 
Flush  Valves  for  each  toilet 
room  in  sequence  at  five 
minute  or  one  hour  intervals 
according  to  traffic  hours  of 
the  building. 


SLOAN 


FLUSH  VALVES 

11^  Jii 


SLOAN  VALVE  COMPANY*  4300  WEST  LAKE  STREET  *  CHICAGO  24,  ILLINOIS 
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Butnsod't  pattnttd  air  voluma  raculator 


AVC  .  .  . 

the  patented,  self-contained  feature  that 
sets  Buensod  Dual-Duct  air  mixing  units 
head  and  shoulders  above  alt  others. 
Here’s  how  it  works:  No  matter  what  the 
variance  in  static  pressures  may  be  at 
either  inlet  or  outlet  valve,  AVC  main¬ 
tains  constant  air  volume  ±5%.  There¬ 
fore,  the  system  cannot  be  thrown  out 
of  balance,  regardless  of  daily  changes 
in  zone  requirements.  And  rememter, 
Buensod  pioneered  and  developed  Dual- 
Duct  High  Velocity  Air  Conditioning. 
Consider  this  advanced,  year  ’round 
method  for  your  next  installation  .  .  . 
equally  suitable  in  new  or  renovated 
structures.  Send  for  Catalog  DO-6. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  APRIL,  1960 
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Springs  Closed 
Automatical!  V ! 


Only  J-M  MICRO-LOK 
Fiber  Glass  Pipe 
Insulation  Provides 
The  Exclusive 
“Spring  Hinge”  Action! 


Exceptional  fiber  resiliency  and  fiber  alijrnment  are 
the  secret  of  Micro-Lok’s  easy-to-open,  fast-to-close 
action.  Only  Johns-Manville  Micro-Lok  jfoes  on  so 
effortlessly,  makes  proper  application  so  easy. 

Micro-Lok  has  a  remarkably  low  k  factor  which 
means  lower  fuel  and  power  costs  .  .  .  p:ives  hot  or 
cold  line  protection  from  minus  120F  to  370F 
above.  The  jrlass  fibers  in  Micro-Lok  do  not  absorb 
moisture  .  .  .  will  not  rot,  shrink  or  swell. 
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Outside  surface  is  smooth  . . .  has  a  neat  appear¬ 
ance.  It  comes  in  a  choice  of  factory-applied  canvas, 
regular  and  flame-resistant  vapor-barrier  jackets. 
Available  for  all  pipe  and  copper  tubing  sizes  in 
standard  thicknesses. 

Contractors  like  the  way  Micro-Lok  saves  them 
job  hours.  It’s  featherlight,  yet  resilent  enough  to 
take  rough  handling.  Drop  it,  bang  it— no  damage ! 
Accurate  inside  diameter  assures  snug  flt,  and 


Micro-Lok  is  easily  cut  to  fit  joints,  hangers  or 
other  irregularities. 

Complete  information  from  the  nearby  J-M  Rep¬ 
resentative.  Or  write  to  Johns-Manville,  Box  14, 
New  York  16,  N.  Y.  In  Canada:  Port  Credit,  Ont. 

Johns-Manville  [IJII 

FIBCH  GLASS 
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BETHIlEHEM 

STEEL 


Why  Bethcon  Galvanized  Steel  Sheets 
are  just  right  for  ductwork 


EASIER  TO  FABRICATE  than  other  metals.  Readily  formed,  easily 

joined  by  lock  seams  without  tearing,  buckling,  or  wrinkling. 


MUCH  LESS  SUSCEPTIBLE  to  local  surface  damage  in  handling 
and  working.  Will  not  break  or  flake. 


LESS  NOISE  because  steel  does  not  expand  and  contract  as  much  as 
other  materials. 


QUICKER  TO  INSTALL  because  the  greater  strength  of  steel  allows 
longer  lengths  with  fewer  supports. 


MORE  VERSATILE  than  comparable  metals.  Can  be  formed  into 
spiral  pipe,  is  readily  soldered  or  welded  right  on  the  job. 


MORE  ECONOMICAL  both  in  material  and  installation  costs. 
Savings  run  as  high  as  30  pet  over  competitive  metals. 


Bttlicon  slieets  are  the  product  of  Bethlehem’s  continuous 
galvanizing  lines.  They  are  strong  but  ductile;  rigid  but 
workable;  rich-looking  yet  low  in  cost.  Make  your  next 
heating,  ventilating  or  air  conditioning  job  a  Bethcon  job. 


BETHLEHEM  STEEL  COMPANY 
BETHLEHEM,  PA. 


Export  Distributor  Bethlehem  Steel  Export  Corporation 
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The  TWO  BEST  FRIENDS 

any  boiler  ever  had 


MIDONNELL 
Nt  150 
CONTROL— n 


STEAM  MAIN 


SAFETY  VALVE 


CITY  WATER  SUPPLY 


VENT  CONDENSATE 

^  RETURN 


BOILER  F 
._Q_ _ I  PUMP 

STARTER 

SWITCH 


THE  PUMP  CONTROL  AND 
LOW  WATER  CUT-OFF: 
MCDONNELL  No.  150 

Used  os  pump  control,  low  water 
fuel  cut-off  and  low  water  alarm. 
Built  in  the  McDonnell  trodition  to 
stand  up  under  the  temperatures  and 
pressures  such  a  control  encounters. 
Underwriters'  listed. 


How  to  use  them- 


The  drawing  shows  the  simple  hook-up  that  has 
solved  the  tough  problem  of  water  level  control 
for  medium  pressure  boilers . . .  boilers  with  steam 
pressures  up  to  150  psi. 

McDonnell  No.  150  on  the  boiler  controls  the 
boiler  feed  pump  as  it  should  be  controlled— 
directly  from  the  boiler  water  level.  This  holds 
the  water  level  within  the  close  limits  that  assure 
maximum  steaming  efficiency  and  fuel  economy. 

McDonnell  No.  27TA  Water  Feeder,  install^ 
on  the  receiver  tank,  adds  the  necessary  make-up 
water  as  required  by  the  system. 

The  low  water  cut-off  and  alarm  in  the  No.  150 
provides  circuits  for  cutting  off  burner  and  sound¬ 
ing  low  water  alarm— a  final  safeguard  from 
emergency  conditions  such  as  current  interruption 
in  the  pump  circuit  or  failure  of  make-up  water 
supply. 

Yes,  this  is  the  most  thoroughly  proved,  widely 
used  hook-up  of  its  kind,  adaptable  to  every  con¬ 
dition.  McDonnell  Water  Level  Controls  are  avail¬ 
able  for  steam  boilers  up  to  250  psi.  and  for  hot 
water  space  heating  boilers.  Write  for  information. 


THE  MAKE-UP 
WATER  FEEDER: 
MCDONNELL  No.  27TA 

A  flool-oporotod  moko-up  water 
feeder  with  the  large  feeding  capac¬ 
ity  and  sturdy  canitructian  essential 
ta  maintain  the  required  water  level 
in  receiving  tanks.  Other  types  far 
all  needs. 


MCDONNELL  &  MILLER,  fnc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  III. 

(Alt 

^  ise 


MCDONNELL 


BOILER  water  feeders  e  LOW  WATER  FUEL  CUT-OFFS  •  PUMP  CONTROLLERS  •  RELIEF  VALVES  •  FLOW 
SWITCHES  e  RELATED  LIQUID  LEVEL  CONTROLS  FOR  TANKS,  STILLS,  AIR  CONDITIONING  SYSTEMS 


Wagner  Vertical  Solid  Shaft  Motors . . . 


POWER 

PACKED 

PUMP 

DRIVES 


Got  pump-power  problems?  You  can  solve  them— 
simply,  easily— with  VV^aguer  V'ertical  Solid  Shaft 
Polyphase  Motors.  These  motors  are  designed 
especially  to  meet  the  load  conditions  of  pumping. 
They  handle  loads  without  laboring  or  stalling  . . . 
are  smooth  running  under  cyclic  loads.  They  are 
uni(piely  suited,  too,  for  other  tvpes  of  equipment 
that  recjuire  \ertical  motor  drives.  Match  them  to 
agitators,  axial  fans,  centrifuges,  mixers,  presses 
. . .  anywhere  you  need  a  \  ertical  shaft  motor. 

Whatever  tht*  application,  one  thing  is  sure  . . . 
Wagner  advanced  design  engineering  has  pro¬ 
duced  vertical  shaft  motors  of  simple,  rugged  cast- 
iron  construction . . .  motors  with  plentv  of  stamina 
to  gix’e  von  economical,  maintenance-free  service 
the  year  ’round,  ind(M)rs  or  out. 

Wagner  V'ertical  Solid  Shaft  Motors  are  end- 
mounted,  squirrel -cage  type  with  NEM.\  Tvpe  “P” 


base.  Thev  are  available  in  standard  ratings  of 
60  cvcle,  208-220/440  and  550  volt,  VA  through 
40  hp— .3.500  HP.M,  and  1  through  .30  hp— 1750 
HP.M.  For  information  on  larger  horsepower  rat¬ 
ings,  call  vour  nearby  Wagner  Sales  Engineer. 

Other  motor  re(juirements?  Wagner  can  supply 
standard  motors  or  build  special  motors  to  fit  x’our 
needs.  More  than  65  years  of  constant  research 
and  development  in  electric  motor  design  has 
made  Wagner  a  name  vou  can  depend  on.  For  an 
analvsis  of  your  next  motor  application,  be  it  for 
plant  or  product  call  on  Wagner.  There  are  32 
branch  offices  in  principal  cities  across  the  country. 

Wa^ii£i*£lec5?ric  Corporation 

6463  Plymouth  Avo.,  St.  Louis  33,  Missouri 


%M60-4 

SERVING  2  GREAT  GROWTH  I  N  D  U  S  T  R  I  E  S  -  E  L  E  C  T  R  f  C  A  L  —  A  U  T  O  M  O  Tl  V  £ 
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A  DUNHAM-BUSH  ROOFTOP  INSTALLATION  MADE 


o  am 


FINS— All  coils  aro  fabricatad  with 
specially  designed  serrated  aluminum 
fin  having  an  extended  coiiar  which  en¬ 
sures  a  tight  bond  and  high  heat  transfer. 


CASINGS— (Tube  Sheets  and  Top  and 
Bottom  Plates) — Of  heavy  gauge  zinc 
coated  steel,  and  provided  with  a  IVi' 
flange  having  Vis'  holes  spaced  on  3* 
centers  for  ease  in  duct  connection. 


HCADCRS— Of  heavy  seamless  copper 
construction  having  die-formed  lipped 
holes  to  provide  greater  welding  surface 
and  bearing  area  between  tubes  and 
header. 

Ail  non-freeze  steam  coils  are  of  the 
heated  header  type — steam  is  supplied 
and  condensate  returns  through  the 
same  header.  Connections  are  on  the 
same  end,  thus  simplifying  the  piping 
problem. 


AIR  CONDITIONING  POSSIBLE 

It  had  been  thought  impossible  to  properly  air  condition 
this  1 3  story  building  (Quimby  Building,  Los  Angeles). 
A  central  system  was  required,  but  there  just  wasn’t  enough 
space  anywhere  in  the  building  to  install  the  equipment 
necessary  to  handle  the  load  of  approximately  200  tons. 

Using  the  roof  area  as  a  “machine  room”  proved  the  an¬ 
swer.  Four  Dunham-Bush  direct  expansion  coils  (each  36" 
high  by  1 20"  long)  and  four  steam  heating  coils  (each 
36"  by  72")  form  a  1 2  foot  by  16  foot  bank.  Each  six  row 
direct  expansion  coil  was  specially  engineered  into  sections 
2  and  4  rows  in  depth.  This  permitted  precise  control  of 
conditions  in  all  zones.  The  coils  serve  212  zones  within 
the  building. 

Next  time  you  have  an  “impossible”  job,  check  with  your 
Dunham-Bush  sales  engineer.  He’s  a  man  with  the  ex¬ 
perience— and  broad  product  line— to  help  you  find  a  sen¬ 
sible  solution. 


Dunham-Bush,  Inc. 


DUnHfllllrBUSH 


«l*  CONDITIONWa  •  ICFIIQtUTION  •  HUTIM  •  HUT  TMHtFI* 


WEST  HARTFORD  10  •  CONNECTICUT  •  U.  S.  A. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  APRIL,  1960 


31 


Specify 


FOR  PUMP  PERFORMANCE 
NOT  PUMP  PROMISES 
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J 


SP8CIFV  mmAHom  vou  know  and  mcsi^cct 


SCOVILl 


niAODS 


SCOVILl 


niAODS 


SCOVILL 


THERE’S  NO  FINER  qumIHy  control  than  that  which  safeguards 


COPPm  TUBS  MILL  PRODUCTS.  WATBRBURV  BO,  CONN. 

I0SC60 


r 


All  Pilots  Fit  All  Main  Valve  Sizes  i 

i 

Downtime^  Maintenance, 

Inventory  Reduced  , 


L  __j 


Let’s  start  off  by  admitting  there’s  no 
such  thing  as  a  “maintenance-free” 
regulating  valve.  Any  valve  that  auto¬ 
matically  controls  temp)craturcs  or 
pressures  within  close  limits  can  be 
affected  by  dirt  in  steam  lines. 

If  trouble  docs  develop,  engineers 
want  a  regulator  they  can  get  back  on 
the  line  —  fast.  That’s  one  reason  why 
more  engineers  are  standardizing  on 
Spence  Regulating  Valves  with  exter¬ 
nally  mounted  pilots.  The  simple  test 
of  disconnecting  the  external  bends 
establishes  whether  the  trouble  is  in 
the  mam  valve  or  the  pilot. 

If  the  mam  valve  is  the  trouble  spot, 


it  can  be  maintained  without  removing 
the  \'alve  body  from  the  line.  If  the 
pilot  is  the  trouble  spot,  it  is  easily  re¬ 
moved  for  cleaning.  However,  if  pro¬ 
duction  downtime  is  a  strong  factor, 
the  fastest  method  is  to  install  a  spare 
pilot  and  it  is  inexpensive. 

All  Spence  pilots  fit  all  sizes  of 
Spence  main  valves.  If  you  have  twenty 
pressure  regulators,  for  instance,  all  you 
need  is  one  spare  pilot.  It  will  fit  all 
main  valve  sizes  from  V-\"  to  12". 

.Another  advantage  of  the  Spence 
design  is  the  external  pilot  is  inter¬ 
changeable.  You  can  change  the  func¬ 
tion  of  a  regulator  by  merely  changing 


the  pilot.  In  many  plants  this  can  rep¬ 
resent  an  important  factor  in  reduced 
ins’cntory  costs  because  you  only  carry 
a  few  incxpKjnsive  extra  pilots  instead 
of  complete  regulators.  Obviously, 
there  is  also  a  considerable  savings  in 
labor  costs  when  a  valve  can  be  con¬ 
verted,  in  the  line,  from  a  temperature 
regulator  to  any  one  of  various  pressure 
regulators. 

The  pictures  above  show  a  few  of 
Spence’s  wide  line  of  automatic  regu¬ 
lators.  For  more  information  write  for 
Bulletin  TE. 

SPENCE  ENGINEERING  COMPANY,  INC. 

Walden,  New  York 
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Fifty  years  of  continued  growth  and  expansion  is  a  tribute  to  the  Ric-wiL 
helically  corrugated  prefabricated  insulated  piping  systems.*  Systems  that  are 

engineered  in  correct  basic  design  and  quality  built.  Each  unit,  accessory  and 
fitting  is  entirely  prefabricated  in  factories  equipped  for  this  exclusive  work.  All 

conduit  is  pre-tested  before  delivery  to  the  job  site  ...  in  short  ...  a  system  that 
offers  the  greatest  strength  and  thermal  efficiency  obtainable  for  distribution  piping. 

Complete  literature  is  available  on  the  many  types  of  systems  .  .  .  it’s  yours  for 
the  asking.  Covarad  by  U.  S.  Pataata:  2330964,  M.  3398t,  3370314.  Olbar  pa«a««t  pandbifl. 


QiuUily  • . . 

,  . .  tf  Exufthmmllj  Higk  T%$rmml  Bfitkmj 


INSULATED  PIPING  SYSTEMS 


CCNTIIM.  OPFWK I  RiC-WlL  IMCOireS ATIS,  SAItlBTOM,  ONiO 
WISTItN  STATIti  WIITIIN  RiC-WlL  COMPANT,  NIWABK,  CAIIP. 
IN  CANASAi  TNI  RlC-WlL  COMPANY  OP  CANASA  IIMITIS 


WiL 


MIC 


WEIL-McLAIN  COMPANY 

MICHIGAN  CITY,  INDIANA 


ArchifacI: 

Williatn  A.  Stickel 
Drexel  Hill,  Pa. 


Foley-McMonus 
Drexel  Hill,  Pa. 


Dittribulor: 
Plumbers  Supply  Company 
Philadelphia,  Pa, 


CAST  IRON  BOILER-BURNER 
UNITS  SELECTED  FOR 
MODERN  SCHOOL 


The  economies  possible  with  heavy  oil  when  efficiently 
burned  dictated  the  selection  of  a  Weil-McLain  ICH 
Cast  Iron  Boiler  for  the  Villa  Maria  Academy,  Green 
Tree,  Pa. 

These  Weil-McLain  units  are  furnished  with  air 
atomizing,  pressure  tyjxi  burners,  completely  integra- 
ttnl  with  electronic  controls  and  factory-engineered 
combustion  chamber  design.  While  primarily  designed 
to  burn  low-cost  No.  5  oil,  they  will  efficiently  handle 
all  grades  of  lighter  oils. 

ICH  heavy  oil  burners  furnish  all  the  air  nec*ded  for 
combustion.  The  accurately  metered  oil  is  intimately 
mixed  with  air  into  a  highly  combustible  spray  in  the 
nozzle.  Burners  start  with  a  small  flame  which  gradu¬ 
ally  builds  up  to  pro|)er  size.  Safe  ojHjration  is  assured 
by  electronic  control. 

Available  with  Combination  Gas-Light  Oil  Burners  ' 

Units  consist  of  a  power  gas  burner  and  a  high  pressure 
oil  burner,  with  high  efficiency  assured  by  correct 
metering  of  air  and  fuel.  For  both  gas  and  oil  operation, 
burner  starts  with  small  flame  and  builds  up  to  required 
size.  Electronically  controlled... manually  or  auto¬ 
matically  changed  from  one  fuel  to  another. 

Send  for  Bulletin  C-272.  For  information  on  other 
Weil-McLain  Gas  and  Oil  Boilers,  see  Engineers’  Prod¬ 
uct  File  or  Sweet’s  Architectural  File. 


irner 


Combination 
Gas — Light  Oil  Burner 


Address  literature  requests  to  Dept.  BB-40 


36 


APRIL,  1960,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


A 


Af£W/ 


VudThcrmmetm 


Designed  expressly  for 
piping  and  duct  work 

One  careful  look  at  this  new  line  of  Marsh  instru¬ 
ments  will  convince  you  that  we  have  put  into  them 
everything  that  has  It^en  so  long  and  widely  needed 
in  tiial  thermometers  for  piping  and  duct  work  .  .  . 
thermometers  for  use  on  heating  and  cooling  equip¬ 
ment— for  piping,  air  ducts,  vessels  and  kilns,  ovens 
and  similar  installations. 

THE  LINE  IS  COMPLETE.  Four  types,  7 
ranges  ...  72  combinations  to  meet  almost  every 
conceivable  condition  as  listed  on  the  reverse  side 
of  this  page.  All  have  basic  features  that  are  found 
only  in  the  Marsh  line; 

FAR  MORE  READABLE.  Big,  legible  '  and 
AVi "  dials  .  .  .  easy  to  see  in  places  where  piping 
and  duct  thermometers  must  be  located.  An  even 
greater  contribution  to  ease  of  reading  is  the 
provision  for  tilting  and  turning  dials  to  any 
required  angle  of  vision  as  diagrammed  here 
and  on  the  following  page.  No  more  climbing 
ladders  or  using  flashlights  to  read  obscure  ,.< 
glass  tube  thermometers.  And  note  that  the 
line  includes  distant  reading  types  that  bring  * — 

the  dial  into  view  even  if  the  point  of  measure¬ 
ment  is  completely  out  of  range.  l— 

UNBREAKABLE.  Instead  of  the  fragile  glass 
tube  thermometers  customarily  used  for  piping  and 
duct  work  you  now  have  the  sturdy,  unbreakable 
Marsh  Dial  Thermometer  . . .  long  recognized  as  the 
best;  now  stiU  more  highly  perfected. 

MORE  ACCURATE.  Guaranteed  accurate  to 
plus  or  minus  one  division  of  the  big  open  scale, 
these  instruments  have  far  greater  readable  accuracy 
than  any  glass  tube  thermometer.  They  also  have 
the  famous  Marsh  "Recalibrator”  — to  keep  them 
accurate. 

MORE  ADAPTABLE.  Your  needs  "designed” 
these  instruments!  Notice  in  the  specifications  on 
the  following  page  how  their  design  provides  for 
every  field  condition.  Separable  sockets  ("wells”), 
along  with  swivel  nut  for  attachment  of  thermom¬ 
eter  to  socket,  makes  them  easy  to  install  — or  to 
disconnect  for  servicing.  Extension  necks  take  care 
of  insulated  piping  or  ducts.  Long  stems  in  duct 
types  place  temperature-sensitive  section  where  it 
should  be  for  accurate  indication. 

To  know  the  full  scope  of  this  new  Marsh  line  read 
the  specifications  on  the  reverse  side  of  this  page. 
Every  instrument  in  the  line  is— 

Available  from  stock 

Write  for  Bulletin  PD 


For  piping 

Dial 

Sizes:  SYt"  and  4%”. 
Ranges:  0°  to  100°  F  for  chilled 

20°  to  120°  F  for  con¬ 
denser  water. 

40°  to  240°  F  and  100° 
to  300°  F  for  hot  water 
and  domestic  water. 
%"  NPT  male  connection. 

For  duett 

Diai 

Sizes:  3%"  and  4%". 
Ranges:  minus  40°  to  plus  120° 
F;  0°  to  160°  F;  0°— 
220°  F for  ducts,  kilns, 
ovens  and  similar 
jobs. 


Alto  rmmotm  reading 

Piping  and  duct  thermom¬ 
eters  of  same  basic  design 
are  available  with  six  feet  of 
capillary  tubing  as  shown. 

See  reverse  sMe  for  IMImg  of 
ooekoto,  otomm,  rmmgoo,  ofe. 


.  .  .  .  Specifications  on  reverse  side 


4 


(read  complete  description  on  preceding  page) 


Piping  thermometers  are  the  Vapor  Tension  type  which  permits  wide  divisions  in  the 
important  reading  area  (see  cuts).  They  are  standard  with  Marsh  "Recalibrator."  Both 
direct  mounting  and  remote  reading  types,  as  illustrated  here,  are  standard  as  follows: 


Two  sizes: 

3%"  and  4'/i’’  dial  size. 

Four  ranges: 

0“  to  too®  F  for  chilled  water. 
20“  to  120“  F  for  condenser 
water. 

40“  to  240“  F  for  hot  water 
heating  and  domestic  hot 
water. 

100“  to  300“  F  for  hot  water 
heating  and  domestic  hot 
water. 

Connection 
*A"  NPT  male. 


Three  standard  separable  sockets  for 
any  thermometer  in  any  range  (see  dimen¬ 
sions  in  drawing).  Additional  sockets  may 
be  purchased.  Diagrams  show  how  ther¬ 
mometers  may  be  tilted  and  rotated. 

DIRECT  MOUNTING  REMOTE  READING 


Two  sizes:  *  / 

Three  ranges: 


Two  extension  necks 

and  stem  lengths 


DIRECT  MOUNTING 


REMOTE  READING 


IVlSrSh  products  iricludd  pressure  Gauges  •  Dial  Thermometers 

•  Steam  Traps,  Radiator  Valves  and  Traps,  Vents  and  other  heating  specialties  • 
Refrigeration  Testing  Instruments  •  Water  Regulators  •  Solenoid  Valves 

•  Needle  Throttling  Valves. 


Write  for  bulletins 


MARSH  INSTRUMENT  COMPANY,  Skokie,  Illinois 

Division  of  Colorado  Oil  and  Gas  Corporation 


You  choose  your  own  weather  with  McQuay 
“MC”  Multi-Zone  air  conditioners— even 
to  heating  some  sections  of  a  building  while 
you  cool  others.  You  can  furnish  balanced 
comfort  simultaneously  to  different,  determined 
areas  with  either  filtered,  cooled  and 
dehumidified  air;  or  filtered,  heated  humidified 
air— or  a  mixture  of  these  in  any  desired 
proportion— at  your  command. 

McQuay  “MC”  Multi-Zone  air  conditioning 
units  are  available  in  11  sizes  from  1370  cfm 
to  38,000  cfm.  Each  unit  has  a  standard  number 
of  zones  available  from  6  on  the  smallest 
to  22  on  the  largest.  All  zones  are  interconnected 
by  a  single  external  connecting  rod.  A  full 
line  of  accessories  is  available  . .  .  preheat  steam 
coils,  filter  sections,  mixing  boxes,  humidifiers. 

McQuay  “MC”  units,  of  course,  feature  the 
famous  McQuay  Ripple-Fin  coils  for  highest 
efficiency  and  Dura-Frame  “V”  channel 
construction  for  strength  and  rigidity.  When  you 
use  McQuay,  you  can  be  sure  that  engineering 
research  and  know-how  have  produced  the  finest, 
most  efficient  and  dependable  equipment  available, 
McQuay,  Inc.,  1619  Broadway  Street  N.E., 
Minneapolis  13,  Minnesota. 


MNNZONTAL 
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.  .  .  and 
electronic 
thermostats 
with  no 
moving  parts 


Use  electricity, 
the  dependable 
power  source 


A 


More 
reliable 
than  an 
elevator 


Everywhere  you  turn,  reliable  electric  and  electronic  com¬ 
ponents  and  systems  work  for  you.  You  hardly  think  about 
them  —  your  radio,  an  elevator,  your  dictating  machine,  the 
generator  cutoff  in  your  automobile. 

Barber-Colman  Electrionic  control  for  heating,  ventilating, 
and  air  conditioning  provides  even  more  dependable  service 
than  the  items  listed  above.  It  combines  electric  and  elec¬ 
tronic  components  to  give  you  fast,  accurate  sensing  and 
adjustment  of  temperatures  and  air  flow.  You  don’t  have 
to  convert  electrical  energy  into  mechanical  energy  in  an 
Electrionic  control  system  —  it  makes  direct  use  of  the  elec¬ 
trical  power  that’s  available  in  every  building. 


s. 


...  to  operate 

transistorized 

motor 

operators  for 
accurate 
control  of 
air  and 
liquid  flow. 


Simpler  than  a  radio,  it’s  easy  to  service.  More  reliable  than 
an  elevator,  it  seldom  needs  attention.  It  is  instantaneously 
responsive  and  extremely  accurate.  For  large  or  small  in¬ 
stallations,  Electrionic  control  often  costs  less  in  the  first 
place,  and  always  costs  less  in  the  long  run. 

You  doh*l  have  to  be  an  electric  or  electronic  engineer  to 
understand  Electrionic  control.  You  will  feel  right  at  home 
with  it  after  i^ou’ve  read  Barber-Colman’s  new  Electrionic 
Handbook  whVh  graphically  explains  the  principles  in  a 
very  readable  \^^y.  You’re  welcome  to  a  copy.  Just  call 
;r  local  Barber-Cc^an  automatic  controls  office  or  write: 


Barber-Oolman  Company 

Dept.  D,  1302  Rock  Street,  Rockford,  Illinois 
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ELIMINATES  THE  COSTLY  “CENTRAL  SYSTEM" 


Other  year-round  air-conditioners  .still  require  elaborate  central  systems  for 
the  cooling  cycle.  Now,  the  new  Warren  Webster  concept  in  heating  and  cooling 
obsoletes  this  costly  installation:  each  Webster  Newport  is  a  self-contained 
unit  for  both  heating  and  cooling.  Comfort  control  is  at  your  fingertips — day 
or  night,  summer  or  winter.  Simply  turn  the  knob  of  a  Webster  Newport  for 
heating  or  cooling  at  any  time,  as  varying  comfort  conditions  require.  Heat 
one  room  while  you  cool  another  .  .  .  every  room  equipped  with  a  Newport 
has  its  own  individual  system  for  year-round  heating  and  cooling. 

This  modern  way  to  air-condition  saves  you  money  right  from  the  start.  Attrac¬ 
tive  in-wall  units  can  be  economically  installed  a  room  at  a  time — without 
interruption  of  building  occupancy.  Webster  Newports  connect  readily  to 
existing  heating  systems — or  a  new  all-electric  model  will  tie  in  with  electrical 
circuiting.  An  entire  building  can  be  air-conditioned  in  easy  stages  at  savings 
up  to  30%  as  compared  to  a  central  system  installation.  Let  a  Warren  Webster 
man  detail  the  savings — and  convenience — you  can  look  for  with  Webster 
Newport  heating  and  cooling. 


WARREN  WEBSTER  A  COMPANY,  INC 


EQUIPPED  WITH 
CHRYSLER’S  HEAVY- 
DUTY  COMMERCIAL 
COOLING  CHASSIS 


HEATING  •  COOLING 

CAMDEN  5.  NEW  JERSEY 


Anaconda  drainage  fittings  ore 

designed  to  mofch  Anocondo  tube 
for  fost,  eosy  solder  connections. 


Unretouched  photo  of  3"  dio.  copper  tube  removed  after  13  years'  service  in  a  soil  line. 


WASTES  FLOW  FREELY  IN  COPPER  DRAINAGE  SYSTEMS 
AND  YOU  SAVE  MONEYe  Compare  the  condition  on  the  inside  of 
this  copper  tube  with  what  you  might  expect  to  find  in  ordinary  piping 
after  13  years  in  service.  Rust-caused  troubles  such  as  reduced  flow  or 
stoppages  do  not  occur  inside  copper  drainage  lines.  That  is  why  many 
plumbing  codes  allow  the  use  of  3"  diameter  copper  tube  for  soil  line  and 
vent.  Material  costs  are  reduced  and,  because  a  3"  copper  tube  stack  with 
fittings  fits  inside  a  standard  4"  partition,  the  need  for  expensive,  space¬ 
consuming  plumbing  walls  is  eliminated.  Save  time,  effort,  and  money— 
install  the  modern  drainage  system  with  Anaconda  copper  tube  and  fit¬ 
tings.  For  infonnation,  write:  The  American  Brass  Company,  Waterbury 
20,  Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  New  Toronto,  Out. 


Anacond/C 


COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  lines 

Available  through  plumbing  wholesalers.  Products  of  The  American  Brass  Company 


Longer  Lengths— Fewer  Joints 


Preassembl>— Saves  Time 


Lightweight  Copper— Easier  Installation 


Compact  Connections— Save  Space 
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Waterloo  Model  lC2  curved  louver  supply  grilles  offer  two-way 
flow.  They  are  designed  for  either  side  wall  or  ceiling  applications 
where  two-w-ay  air  distribution  is  required.  Waterloo  also  makes 
curved  louver  grilles  in  one-way,  three-way  and  four-way  flow 
designs.  These  units  are  available  with  either  opposed  blade  or 
multi-shutter  dampers,  if  desired.  •  Waterloo's  comprehensive 
catalog  contains  interesting  application  sketches  of  these 
curved  louver  grilles.  Write  for  your  copy. 


WATERLOO 
RETURN  AIR 
GRILLES 
AND 

REGISTERS 


WATERLOO 
AIRLINE  GRILLES 
MODEL  AL1 
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He’s  installing 
a  permanently 
quiet,  efficient 
duct  system, 
thanks  to 
ULTBALITE® 

FOR  INFORMATION  AND  DELIVERY. 
CALL  YOUR  LOCAL  ULTRALITE  DISTRIBUTOR 
(LISTED  IN  THE  YELLOW  PAGES) 


YOU,  TOO,  CAN  INSTALL  A  QUALITY  INSULATION- 
LINED  DUCT...  AT  LESS  COST  —simply  use  ULTRALITE, 

the  only  duct  liner  made  exclusively  of  long,  strong  textile-type  glass 
fibers  .  .  .  the  only  duct  liner  with  a  12-year  history  of  trouble-free  instal¬ 
lations.  ULTRALITE  stays  permanently  in  place  without  losing  thickness, 
without  flaking  off  into  the  air-stream — even  under  the  highest  velocities. 
And  the  smooth  surface  of  ULTRALITE  has  a  coefficient  of  friction  es¬ 
sentially  the  same  as  bare  sheet  metal!  Best  of  all,  you’ll  continue  to 
receive  the  same  high  thermal  and  acoustical  performance  from  ULTRA- 
LITE  throughout  the  life  of  the  job. 

With  all  its  advantages,  ULTRALITE  costs  less,  because  its  long- 
fiber  strength  means  easier  handling,  less  waste  and  damage,  and  quicker 
application.  In  addition  to  the  standard  factory-applied  coatings,  ULTRA- 
LITE  duct  liner  is  now  available  with  a  new  gray  fire  resistant  coating. 
This  new  product  carries  a  flame  spread  classification  of  less  than  25  and 
complies  with  all  requirements  of  the  National  Board  of  Fire  Underwriters’ 
Bulletins  #90-A  and  B  and  the  strictest  fire  codes. 


222  WMt  lOth  St..  Kansas  City.  Mo. 

Thermal  and  acoustical  glass  fiber  insulations  •  Molded  glass  fiber  pipe  insulation 
Couplings  and  fittings  for  plain  and  grooved  end  pipe 


Now... 
the  pump  line 
with  total 
range  efficiency! 


5!H2S2:*«d  line 
2e«ia.'  CopobiliKe; 

rtorge*”*'"®  ^Mlgrline  Die 

s,„,. 


TACO  “LP”5//7^/e  Centrifugal  Pumps 


High  overall  efficiency  throughout  its  entire 
usable  range  is  a  basic  characteristic  of  every 
Taco“  LP”  Series  Pump,  And  the  complete  selection 
of  sizes  available  gives  complete  coverage  .  .  .  per¬ 
mits  each  pump  to  be  precisely  taijoi-ed  to  the 
installation.  As  a  result,  you’re  certain  of  better 
performance  when  you  specify  an  “  LP”  . . .  and  can 
often  save  on  motor  cost  and  power  consumption. 

Many  of  the  outstanding  advantages  of  the 
“LP”  line  are  the  result  of  their  “ preferred  num¬ 
ber”  design  (ASA  Standard  No.  Z  17.1).  Using  it, 
Taco  was  the  first  manufacturer  with  a  line  of 
pumps  uniformly  designed  and  engineered  to  pro¬ 
vide  the  broadest  possible  performance  field  with 
the  minimum  number  of  pumps.  It  gives  consult¬ 


ing  engineers  and  contractors  pump  versatility  and 
quality  that  they  can  specify  with  confidence. 

Taco  also  manufactures  a  complete  line  of  small¬ 
er  pumps  and  circulators  for  air  conditioning  and 
heating  installations.  Get  complete  specifications 
in  time  for  your  next  installation. 

Write  Taco  Heaters,  Incorporated,  1160 
Cranston  Street,  Cranston  9,  Rhode  Island. 


SERVING  THE  HYDRONIC  INDUSTRY  SINCE  1920 
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lililli 


Ventilating  Fans 


a  galaxy  of  products 
to  solve  your  air 


Propeller  Unit  Heaters 


Gives  You  MORE 


Costs  You  LESS 


e FEATURES! 


_ „a 


INDUSTRIAL  AIR  FILTER 


FOR  HEATING  OR^'AIR  CONDITIONING 


^ALUMINUM  construction . . . r ust-proof . . . corro¬ 
sion-resistant.  tliminates  need  for  expensise,  heavy 
structural  design  in  filter  bank  construction. 

'3^  EASY  TO  HANDLE  l  ight-weight  permits  car¬ 
rying.  washing  and  installing  of  many  more  filters 
per  hour. 

EASY  TO  CLEAN  l.int  and  dirt  are  easily 
flushed  olf  w  ith  water  because  of  water  soluble  Super 
f  ilter  C  oat  (the  adhesive  with  the  built-in  detergent). 

if:  DEPTH  LOADING  Designed  to  minimize  sur¬ 
faceloading,  with  depth  loadingaccomplished  through 
successive  layers  of  slit  and  expanded  aluminum,  and 
varying  baffle  sizes. 


^  REMOVES  ODORS  Revolutionary  R  P  Super 
Filter  Coat  adhesive  adds  odor  removal  to  the  normal 
dirt-trapping  properties  of  R  P  Industrial  Air  Filters 
— with  no  increase  in  resistance— at  no  extra  cost! 

■jfc  GERMICIDAL  Super  Filter  Coat  adhesive  con¬ 
tains  Hexachlorophene,  the  well-known  bacteria 
destroying  agent. 

^  LOWER  RESISTANCE  Unique  baffle  design 
permits  maximum  air  passage ...  more  uniform  dust 
collection  within  the  filter  depth. 

HIGHER  EFFICIENCY  Scientifically  staggered 
pattern  of  flat  baffles  sets  up  a  controlled  turbulence 
that  centrifuges  dust  and  odor  particles  onto  the 
adhesive  for  maximum  efficiencv . 


for  information,  write 


X  RESE 


SEARCH  ^nOOUCTS  Dept.  47,  Madison  1,  Wisconsir 
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FOR  EASY  INSTALLATION,  ECONOMY  &  TOP  PERFORMANCE 


Medal  V-4 

ClosA'Coupled  Pumps 
Maximum  simplicity  .  .  .  single 
stage  .  .  .  mechanical  seals  .  . . 
optional  self-priming  feature. 
Capacities  to  30  GPM  . .  . 
Heads  to  350  feet. 


Type  BJF  end  BCF 
Flange  Mounted 

Especially  applicable  for  OEM 
^uipment . . ,  Vertical  mount¬ 
ing  close-coupled  design  for 
maximum  compactness... 
minimized  space  requirements 
...simplified,  low  suction 
mounting ...  optional  dis¬ 
charge  arrangements  . .  .  low 
NPSH.  Capacities  to  1800 
GPM  and  heads  to  320  feet. 


Type  BF 

Packaged  CENTRI-PAC 

22  packaged  sizes  .  .  .  stainless 
steel  seals  for  maximum  corro¬ 
sion  resistance  . . .  stainless  steel 
motor  shaft .  .  .  cast  bronze  im¬ 
peller  .  .  .  self-venting  with  ver¬ 
tical  discharge  .  .  .  low  NPSH. 
Capacities  to  450  GPM  and 
heads  to  140  feet. 


Type  BCH 

Close-Coupled  End-Suction 
With  self-venting  vertical  dis¬ 
charge  . . .  interchangeable  me¬ 
chanical  seal  or  packing  inserts 
. . .  low  NPSH  .  . .  unique  suc¬ 
tion  spool  arrangement.  Capac¬ 
ities  to  1800  GPM  and  heads  to 
320  feet  —  also  available  with 
flexible  coupled  drive. 


Type  CP 
Cond-A-Pac  Unit 

Utmost  compactness  .  .  .  cast 
iron  receiver  .  .  .  mechanical 
seals  .  . .  closc-coupled  .  .  .  low 
return  .  .  .  complete  unit  ready 
for  installation  of  lead  lines. 
Capacities  to  15,000  EDR — 20 
P.SI.  Also  available  as  Type 
AR  with  APCO  Turbine  Type 
pumps — capacities  to  10,000 
EDR — pressures  to  80  PSI. 


Type  C 

Heavy  Duty  Unit 

For  high  capacity  or  liravy  duty 
applications  .  .  .  broad  flexibil¬ 
ity .. .  cast  iron  receiver  . .  .  low 
return  .  .  .  mechanical  seals 
standard  .  .  .  packing  boxes  on 
pumps  optional  when  desired. 
Capacities  to  150,000  EDR — 
pressures  to  125  P.SI. 


WRITE  FOR  COMPLETE  INFORMATION 


AURORA  PUMP  DIVISION 

THE  NEW  YORK  AIR  BRAKE  COMPANY 


4»0  LOUCKS  STREET  •  AURORA.  ILLINOIS 

LOCAL  OISTRieuTOR  IS  LISTCO  IN  THE  TELLOW  AAGES  OF  TOUR  RHONE  tOOR 


C^u/cu/A. 


AURORA 


PUMPS  and 
CONDENSATE 
RETURN  UNITS 


Low  NPSH — Smooth,  quiet  operation  e  high 
efficiency  •  less  initial  cost  and  lower  operat¬ 
ing  expense  #  compactness 

For  many  years  Aurora  Centrifugal  Pumps 
and  APCO  Turbine  Type  Pumps,  and 
Aurora  Condensate  Return  Units  have 
been  serving  a  broad  variety  of  heating 
and  air  conditioning  applications  with 
maximum  dependability  and  operating  ef¬ 
ficiency.  Applications  include:  condenser 
circulation,  boiler  feed,  cooling  towers,  air 
conditioning  systems,  hot  water  circula¬ 
tion,  and  many  special  operations. 

These  Aurora  Pumps  and  units  are 
available  in  many  different  types  and  ca¬ 
pacities  for  every  type  and  size  of  opera¬ 
tion.  They  are  quality  built  for  long, 
trouble-free  operation.  When  maintenance 
is  necessary,  repairs  can  be  made  quickly 
and  easily  to  get  the  pumps  and  system 
back  in  operation  fast. 


Vertical  Unit 
For  high  capacities 
with  special  condi¬ 
tions  . . .  packing 
box  only . . . ideal 
for  applications 
where  return  is  ex¬ 
tremely  low  or  be¬ 
low  floor  level .  .  . 
available  as  either 
simplex  or  duplex 
units.  Capacities 
to  100,000  EDR  — 
pressures  to  60  P.SI. 


AFCO 

Horizontal  Unit 
Steel  or  cast  iron  receivers 
.  . .  turbine  type  pumps 
with  vertical  centerline 
discharge  will  not  vapor 
lock  . . .  high  efficiency . . . 
packing  box  standard  . . . 
mechanical  seals  optional 
. . .  available  as  either  sim¬ 
plex  or  duplex  units.  Ca¬ 
pacities  to  100,000  EDR 
to  115  PSI. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  APRIL,  19*0 


49 


B&W  INTEGRAL  FURNACF  BOILER 
TYPE  PFI— The  PFI,  B&W's  new  Integral 
Furnace  Boiler,  produces  steam  in  the 
general  range  of  80,000  to  400,000 
pounds  per  hour.  Oil  or  gas,  or  a  combi¬ 
nation  of  both,  can  be  used  as  fuel.  In 
power,  process  or  heating  applications 
the  pressure  li-red  PFI  assures  clean,  de 
pendable  stepm  over  a  wide  load  range 
The  drainable  superheater,  at  left  cen 
ter,  permits  the  draining  of  water  after 
a  shut  down,  facilitating  easy  storage 
and  simple,  safe  start  up.  Generous 
tube  spacing  prevents  ash  or  slag  plug 
gage  of  the  superheater.  The  burners  at 
extreme  right  are  centralized  for  easy 
observation  and  adjustment,  while  the 
integral  combustion  air  duct  at  the  top 
of  the  unit  saves  space. 


B&W  INTEGRAL  FURNACE  BOILER  - 
TYPE  FO  —  B&W’s  new  package  boiler 
offers  economy,  convenience  and  qual 
ity  at  capacities  from  60.000  to  over 
100,000  pounds  per  hour.  A  natural  cir 
culation  boiler,  the  FO  combines  the 
advantages  of  the  package  boiler  with 
the  proved  reliability  of  B&W  Integral 
Furnace  design.  The  FO  Boiler  has  a 
completely  water  cooled  furnace  of  am 
pie  volume,  and  is  designed  to  provide 
steam  at  pressures  from  250  to  775  psi 
at  temperatures  up  to  750  F 


B&W  INTEGRAL-FURNACE  BOILERS  ^ 

.  . .  range  in  size  from  shop  assembled  "package"  units  (5,000  to  100,000  lb  hr] 
to  field  erected  units  for  capacities  up  to  400,000  lb  hr. 


STEAM  FOR  INDUSTRY 

•  ••from  Babcock  &  Wilcox  Integral-Furnace*^ Boilers^ 


Steam  for  industry  can  be  produced  most  efficiently 
with  units  designed  and  constructed  by  Babcock  & 
Wilcox,  the  nation’s  most  experienced  company  in 
its  held. 

B&W’s  engineering  progress  provides  a  range  of 
steam  capacities,  pressures  and  temperatures  that  can 
solve  your  particular  requirements.  Modern  B&W 
Integral-Furnace  Boilers  embody  the  operation,  de¬ 
sign  and  maintenance  features  that  assure  efficiency. 


economy  and  availability  of  clean,  dry  steam  for 
any  use. 

For  new  plant  installation,  expansion  of  present 
facilities  or  replacement  of  obsolete  units,  ask  B&W’s 
engineering  staff  for  their  recommendations.  They’ll 
be  happy  to  help  you  w'ork  out  the  best  solution. 
The  Babcock  &  Wilcox  Company,  Boiler  Division, 
Barberton,  Ohio. 
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AERIAL  VIEW  OF  KENSICO  TUBE  (above)  shoves  modern  plant 
with  new  addition  nearing  completion  at  top  left  of  photo.  Inset 
(right)  Kensico's  yeor-by-yeor  growth. 


PACE-SETTER  during  a  period  of  phenomenal  growth  in 
northern  Westchester  County,  N.  Y.  Kensico  Tube  is  Mt. 
Kisco’s  largest  manufacturing  business.  Products  include: 
hard  and  soft  copper  water  tube;  copper  air  conditioning, 
refrigeration  and  instrumentation  tube;  and  copper  tubing 
for  propane  gas  lines,  heat  exchangers,  automotive  and  in¬ 
dustrial  applications.  Now,  after  more  than  a  decade  of 
corporate  growth  and  expansion  of  production  and  marketing 
facilities,  Kensico  is  set  to  meet  the  challenge  of  the  SOAR¬ 
ING  SIXTIES. 

IN  1950,  CONSTRUCTION  of  first  new  building  was  started. 
Kensico  had  been  chartered  under  N.  Y.  State  Law  in  1945. 
Under  present  management  since  1948.  Until  1951,  company 
was  located  in  an  old  cider  mill  which  it  leased  (floor  space 
8500  sq.  ft.). 

TODAY,  AFTER  PUTTING  UP  4  MORE  ADDITIONS, 

Kensico  has  more  than  60,000  square  feet  of  modern  fireproof 
plant  and  office  space. 


BY  SPRING,  1960,  Kensico  expects  to  complete  a  new  40,000 
square  foot  addition  to  the  plant.  Total  plant  and  office 
space  will  then  exceed  100,000  square  feet. 

PRODUCTION  HAS  INCREASED  with  each  addition  since 
1950.  It  will  be  still  further  increased  in  both  capacity  and 
range  of  sizes  by  the  new  I960  addition. 

IN  THE  ten  year  PERIOD,  1950-1960,  Kensico  has  had  a 
7-fold  growth  in  gross  sales. 

EFFECTIVE  FEBRUARY  1st  1960,  Kensico  Tube  Company 
Incorporated,  Mt.  Kisco,  N.  Y.,  merged  with  Robinson 
Technical  Products,  Inc.,  Teterboro,  N.  J.  Robinson  also  has 
other  corporate  facilities  at  Hingham,  Mass.,  and  Santa 
Monica,  California.  The  merger  strengthens  Kensico’s  posi¬ 
tion  in  engineering  and  metallurgy  and  places  new  techno¬ 
logical  know-how  and  experience  at  the  disposal  of  Kensico’s 
customers.  Kensico’s  new  name  is  KENSICO  TUBE 
COMPANY  DIVISION  -  ROBINSON  TECHNICAL 
PRODUCTS,  INC. 


COMPANY  DIVISION 

Robinson  Technical  Products,  Inc. 


MOUNT  KISCO,  NEW  YORK 

Kensico  Products  ore  also  Available  Through  Warehouse  Distributors 
and  Soles  Representatives  in  Cambridge,  Mass.;  Middlebury,  Conn.; 
Buffalo,  N.  Y.;  Lindenhurst,  N.  Y.;  Goshen,  N.  Y.;  Roselle,  N.  J.;  Phila¬ 
delphia,  Pa.;  Flourtown,  Po.;  Pittsburgh,  Po.;  Cleveland,  Ohio;  Detroit, 
Mich.;  Evanston,  III.;  St.  Louis,  Mo.;  Milwaukee,  Wise.;  Durham,  N.  C.; 
Berwyn,  III.;  Ft.  Lauderdale,  Flo.;  St.  Petersburg,  Fla. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  APRIL,  1960 


51 


Cut  liquid  chilling  costs- 
with  this  new  Trane 


True  hermetic  design!  The  new  Trane  Cold  Gener¬ 
ator  gives  you  a  “packaged”  liquid  chiller  that’s 
designed  for  long  life,  easy  maintenance.  For  larger 
liquid  chilling  jobs,  there’s  a  Trane  CenTraVac,  in 
capacities  from  100  to  1500  tons;  electric  or  steam 
driven  models,  open  or  hermetic  design — and  the 
Trane  Absorption  Cold  Generator  with  advanced 
hermetic  design.  Uses  low-pressure  steam  or  hot 
water,  capacities  from  100  to  350  tons. 


Now!  A  hermetic  model  of  the  Trane  Reciprocating  Compressor! 


Here’s  a  new,  efficient  Reciprocating  Compressor 
that’s  fully  hermetic,  designed  for  the  more  rigorous 
demands  of  R-22.  This  unit  is  of  single-housing  con¬ 
struction.  Motor  and  compressor  are  in  one  shell, 
with  a  bolted  end  cover  for  easy  access.  This  mini¬ 
mizes  alignment  problems  experienced  with  other 
hermetic  compressors  that  have  2-part  housing. 

The  new  Trane  Hermetic  Reciprocating  Com¬ 
pressor  has  multi-step  capacity  control  that  saves 
power  by  reducing  starting,  stopping.  And  the  truly 
hermetic  design  eliminates  crankshaft  seal  and 
coupling  to  provide  quiet  operation,  simplified  in¬ 
stallation,  longer  life. 


Check  these  features: 

•  Designed  for  R-22  and  R-12  (not  a  converted  R-12 
machine). 

•  Single-housing  construction  for  simplified  installation, 
trouble-free  operation,  easy  access  for  maintenance. 

•  Multi-step  capacity  control  reduces  starting,  stopping, 
saves  power. 

•  Exclusive  internal  thermal  protector,  located  in  the 
motor  windings,  protects  against  any  condition  that 
causes  high  motor  temperatures. 

•  Large  suction  chamber  and  cylinder  head  safety  springs 
provide  protection  against  refrigerant  slugging. 

•  Available  in  sizes  from  10  to  100  tons. 


for  comfort  or  process- 
Hermetic  Cold  Generator 


Advanced  hermetic  design  assures  long,  trouble-free 
life,  quiet  operation.  Cuts  installation  costs. 


Here’s  low-cost,  efficient  liquid  cooling  for 
process  or  comfort — from  Trane,  long  an  indus¬ 
try  leader  in  reciprocating  water  chillers.  It’s 
the  new  Trane  Reciprocating  Cold  Generator, 
now  hermetic,  with  Trane  chiller  and  condenser 
— plus  a  new  Trane  Hermetic  Compressor 
(illustrated  and  described  below). 

A  major  step  forward  in  industrial  liquid 
cooling  equipment,  this  new  Hermetic  Cold 
Generator  features  lightweight,  compact  design 
that  simplifies  installation  and  maintenance. 
It  is  completely  factory-wired  and  assembled, 
with  prewired  control  panel  mounted  directly 
on  the  unit  to  eliminate  much  on-the-job  instal¬ 
lation  labor.  Designed  for  R-22  and  R-12,  it  is 
available  in  a  complete  range  of  11  sizes  from 
10  to  100  tons. 

When  you  plan  industrial  liquid  chilling 
equipment — for  processing  or  air  conditioning — 
contact  your  nearby  Trane  Sales  Office  for 
facts  on  the  complete  line  of  Trane  water  chill¬ 
ers  from  10  to  1500  tons;  or  write  Trane, 
La  Crosse,  Wisconsin. 


Check  these  advanced  TRANE  features: 

#  All  major  components,  chiller,  condenser,  com¬ 
pressor,  designed  and  built  by  Trane. 

#  Advanced  hermetic  design  assures  maximum  effi¬ 
ciency,  simplified  maintenance  and  installation. 

#  Compact  size;  small  enough  to  pass  through  a 
standard  SG'-wide  door. 

#  Packaged  design;  factory-wired  and  assembled  to 
cut  on-the-job  labor.  Pneumatic  or  electric  con¬ 
trol  panel  mounted  and  prewired. 

#  Versatile.  May  be  used  for  any  process  or  comfort 
liquid  cooling  application  ...  to  maintain  con¬ 
stant  temperature  for  electro-plating  baths  and 
other  critical  operations.  Units  available  for  use 
with  evaporative  or  air-cooled  condensers. 

For  any  air  condition,  turn  to 


MANUFACTURING  ENGINEERS  OF  AIR  CONDITIONING, 
HEATING,  VENTILATING  AND  HEAT  TRANSFER  EQUIPMENT 

THE  TRANE  COMPANY  LA  CROSSE.  WiS  •  SCRANTON  M  F6  OlV  .  SCRANTON. 

PA  •  CLARKSVILLE  MFC  DIV  .  CLARKSVILLE.  TENN  •  TRANE  COMPANY 
OF  CANADA  LIMITED.  TORONTO  •  100  U  S  AND  IS  CANADIAN  OFFICES 


Trane  Commercial  Self-Contained  Air 
Conditioners  feature  the  new  Trane  Her¬ 
metic  Compressor.  Quiet  and  compact, 
these  units  provide  maximum  cooling  com¬ 
fort  for  office,  laboratory  or  factory  areas. 
Job-matched  to  fit  your  budget,  fit  your 
needs.  Air  or  water-cooled  models  in  sizes 
from  10  to  50  tons. 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


ENGINEERING  COMPANY 


438  WILSON,  SO.  NORWJILK,  CONN 


tic  (ci^ 

No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 
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InciMsed  air  capacity 
indues  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 
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CENTRIFUGAL  FAN 
APPLICATION  GUIDE 


C.  J.  Trickier  was  gradu¬ 
ated  from  Illinois  Insti¬ 
tute  of  Technology  in 
1 949  with  a  B.S.  in  me¬ 
chanical  engineering.  A 
registered  engineer  in 
Illinois  and  Indiana,  he 
is  chief  engineer  of  New 
York  Blower  Company 
in  charge  of  engineer¬ 
ing,  research,  and  prod¬ 
uct  development.  He  is 
a  member  of  the  Chi¬ 
cago  chapter  of  the 

American  Society  of  Heating,  Refrigerating,  and 
Air-Conditioning  Engineers  and  a  member  of  the 
Acoustical  Society  of  America. 


This  series  of  five  articles  is  intended  to  help  the  designer  of 
air  conditioning  and  ventilating  systems  to  avoid  the  many  pit- 
falls  that  can  occur  in  selection  and  application  of  centrifugal 
fans,  even  of  the  best  design  and  manufacture. 

Information  in  this  series  has  been  gleaned  from  experience 
trouble-shooting  actual  installations  and  in  laboratory  testing. 
Topics  covered  in  this  issue  and  in  subsequent  issues  are: 


1.  WHICH  FAN  WILL  WORK  BEST?  (IN  THIS  ISSUE) 

A.  What  type  of  fan  should  be  used? 

B.  What  outlet  velocity  should  be  used? 

C.  Should  it  be  single  width  or  double  width?  If  single  width,  what 
arrangement? 

D.  What  class  fan? 

E.  How  important  is  efficiency? 

F.  What  accessories  should  be  used,  such  as  dampers,  shaft  seals, 
access  doors,  and  vibration  bases? 

G.  How  should  the  drive  be  selected? 

H.  What  type  of  motor  should  be  used,  and  how  should  it  be  sized? 

2.  IS  THE  FAN  SYSTEM  CORRECTLY  DESIGNED?  (MAY  ISSUE) 

A.  Will  the  inlet  connection  to  the  fan  be  adequate? 

B.  How  to  control  eccentric  inlet  flow. 

C.  How  to  control  spinning  inlet  flow. 

D.  Will  the  outlet  connection  allow  the  fan  to  develop  its  full 
pressure? 

3.  WILL  THE  FAN  BE  NOISY?  (JUNE  ISSUE) 

A.  What  type  of  fan  is  quietest?  How  about  airfoil  fans? 

B.  How  can  a  fan  be  specified  so  it  will  be  as  quiet  as  possible? 

C.  Will  the  bearings  or  motor  or  drive  be  noisy? 

D.  How  much  acoustical  treatment  will  the  system  need,  and  how 
should  it  be  used? 

4.  WILL  THE  FAN  VIBRATE  (JULY  ISSUE) 

A.  What  causes  fans  to  shake? 

B.  What  fans  are  least  likely  to  vibrate? 

C.  How  good  are  isolation  bases? 

D.  What  about  the  building  structure  or  fan  platforms? 

E.  If  the  fan  is  installed  and  does  vibrate,  what  then? 

5.  HOW  MUCH  AIR  IS  THE  FAN  DELIVERING?  (AUGUST  ISSUE) 

A.  What  instruments  are  needed?  Which  are  best? 

B.  How  to  make  the  test. 

C.  What  to  look  for  if  the  test  indicates  poor  fan  performance. 

D.  How  can  the  air  flow  be  increased? 

E.  Field  test  sheet. 
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CENTRIFUGAL  FAN  APPLICATION  GUIDE:  PART  I— 


Which  Fan  Will  Work  Best? 

C.  J.  TRICKIER 

Chief  Engineer,  The  New  York  Blower  Company,  Chicago,  III. 


Despite  the  fact  that  many  articles  have  been  written  on  how  to  select  the  correct 
centrifugal  fan,  confusion  on  this  subject  still  abounds.  Many  engineers,  in  an 
attempt  to  avoid  the  complexities  of  the  subject,  rely  on  rules  of  thumb  that  often 
result  in  excessive  costs.  The  author  asks  and  answers  the  key  questions  that  arise 
when  a  fan  must  be  selected  for  air  conditioning  or  ventilating  duty.  A  suggested 
specification  check  list  is  appended. 


What  type  of  fan  should  be  used? 


The  nio.st  imiK)rtant  single  factor 
in  determininjr  a  fan’s  character- 
i.stic.s  is  the  shajK*  and  .setting  of  its 
wheel  blades.  Although  an  infinite 
number  of  sha|)e.s  and  settings  are 
IKKssible,  all  centrifugal  fans  fall 
into  one  of  three  easily  defined 
Kroup.s.  These  are  the  forward 
curve  blade  fan,  (see  Fi^.  1),  the 
radial  blade  fan,  (see  FIk.  2),  and 
the  backwardly  inclined  blade  fan, 
(.see  Fijr.  ''t).  Their  applications  and 
advantatres  overlap,  but  their  char¬ 
acteristics  are  distinct  enough  so 
each  can  be  clearly  defined  and 
evaluated. 

The  radial  blade,  fan  was  the 
first  of  the  three  tyi)es  developed. 
To<lay  it  is  u.sed  mostly  for  pneu¬ 
matic  conveyinjf.  Its  fiat,  radial 
blades  tend  to  be  self-cleaniriK  and 
can  be  designed  for  hijfh  structural 
strength  to  achieve  hi^h  siK*eds  and 
pressures.  This  fan  is  not  u.sed  in 
the  ventilating  field. 

The  forward  carve  fan  followed 
the  radial  blade  fan.  Its  many  shal¬ 
low,  cup-sha|K*d  blades  accelerate 
the  air  as  it  flows  through  the 
w’heel  and  dischai’Ke  it  at  speeds 
faster  than  the  whetd  is  rotatinj^. 
The  velocities  so  created  are  several 
times  as  high  as  the  fan  outlet 
velocity.  The  fan  housinjr  converts 
the  kinetic  enerjfy  (the  hi}?h  veloc¬ 
ity)  to  potential  energy  (static 
pressure). 

So  much  energy  needs  to  be  con¬ 


verted  that  the  forw'ard  curve  fan 
cannot  develop  a  very  high  effi¬ 
ciency.  This  is  one  of  the  principal 
disadvantages  of  this  type  fan. 

Fast  wheel  discharge  velocities 
are  al.so  responsible  for  the  forward 
curve  fan’s  principal  advantage.  It 
runs  at  a  relatively  low  speed  com¬ 
pared  to  other  types  of  fans  selected 
for  the  .same  capacity.  Running 
speed  is  a  definite  factor  contribut¬ 
ing  to  noi.se,  and  the  third  article 
in  this  series  will  show  that  for¬ 
ward  cur\’e  fans  are  quieter  than 
other  tyi)es  when  the  fan  wheel  di¬ 
ameters  are  less  than  2  or  3  ft. 
Above  this  size,  other  factors  cau.se 
the  backward  inclined  blade  fan  to 
be  generally  quieter. 

Figure  4  is  a  forward  curve  fan 
performance  cun’e.  For  the  sake  of 
compari.son,  all  fans  de.scribed  in 
this  article  deliver  20,000  cfm  at 
a  static  pressure  of  6  inches  of 
water  column  (SP  =  6).  Notice  that 
the  i)oint  of  maximum  efficiency  is 
at  the  .same  di.scharge  rate  (CFM) 
as  the  peak  of  the  pressure  curv'e. 
Since  forward  curve  fans  often  tend 
to  be  unstable  to  the  left  of  the 
l)eak.  and  an  error  in  pressure  cal¬ 
culation  can  force  the  fan  to  oper¬ 
ate  to  the  left  of  its  peak,  selection 
should  be  made  to  the  right  of  the 
pressure  i)eak. 

The  horsepower  curve  ri.ses  steep¬ 
ly  as  the  pressure  is  reduced  and 
CFM  increased.  If  the  pres.sure  was 
calculated  too  high,  or  the  system 
changed  so  as  to  reduce  the  pres¬ 
sure,  the  horsepower  can  become 
excessive.  This  is  the  principal  di.s- 
advantage  of  the  forward  curve  fan. 

Because  forward  curve  fans  run 


Fig.  1.  Forward  curve  fan  wheel. 


Fig.  3.  Flow-nozzle  air  foil  wheel. 
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at  slower  speeds  than  other  types, 
they  are  well  suited  for  use  in  pack¬ 
aged  make-up  air  or  air  condition¬ 
ing  units  that  require  long  shafts. 
Since  shaft  size  is  determined  part¬ 
ly  by  fan  speed,  higher  capacities 
and  pressures  can  be  attained  with 
forw’ard  curve  fans  than  with  other 
fan  types. 

The  bncku'nrdhj  inclined  blade 
fan,  developed  within  the  last  thirty 
years,  has  two  principal  advantages. 
One  is  that  its  wheel  develops  a 
high  portion  of  its  energy  directly 
as  pressure,  and  much  of  the  con¬ 
version  loss  of  the  forward  curve 
is  avoided.  This  makes  the  back- 
wardly  inclined  blade  fan  funda¬ 
mentally  more  efficient  for  ventilat¬ 
ing  applications. 


The  other  advantage  may  be  seen 
by  studying  the  fan  curve  of  Fig.  5. 
The  horsepower  curv^e  has  a  flat 
peak  that  shows  a  maximum  value 
not  too  much  higher  than  the  horse¬ 
power  at  the  point  of  maximum  effi¬ 
ciency.  This  means  motors  may  be 
economically  sized  so  that  the  com¬ 
plete  range  of  operation  from  closed 
off  to  wide  open  is  covered.  This  is 
extremely  valuable  where  pressure 
calculations  are  in  doubt  or  where 
the  system  requirements  will  be 
variable. 

Another  advantage  of  the  back- 
wardly  inclined  fan  is  that  its  pre.s- 
sure  curve  is  steeper  than  that  of 
the  forward  curve  fan.  This  means 
any  variation  in  system  pressure 
will  result  in  a  smaller  variation  in 
air  volume.  Also  to  its  credit  is  the 


fact  that  the  point  of  maximum  effi¬ 
ciency  is  to  the  right  of  the  pres¬ 
sure  peak,  thus  allowing  efficient 
fan  selection  with  a  built-in  pres¬ 
sure  re.ser\'e. 

A  fairly  recent  innovation  in  cen¬ 
trifugal  fans  is  the  use  of  back- 
wardly  inclined  blades  with  an  air¬ 
foil  cross  section.  These  fans,  com¬ 
monly  called  “airfoil  fans”,  show 
considerable  variation  in  character¬ 
istics  from  one  manufacturer  to  an¬ 
other,  depending  upon  their  blade 
shapes.  When  properly  designed, 
they  allow  air  to  flow  through  the 
wheels  with  less  turbulence  than  is 
created  with  a  conventional  back- 
wardly  inclined  fan.  This  has  two 
advantages:  the  fan  is  quieter;  and 
it  can  be  designed  to  function 
smoothly  without  surging  or  pulsa¬ 
tion  through  almost  its  complete 
performance  range.  Non-airfoil 
backwardly  inclined  blade  fans  tend 
to  surge  or  pulsate  when  their  air 
volumes  are  reduced  to  the  point 
where  they  operate  to  the  left  of 
their  pressure  peaks. 

Airfoil  fans  are  most  stable  when 
designed  in  accordance  with  the 
“flow'-nozzle”  theory,  wherein  air 
flow  passages  between  blades  are 
designed  for  minimum  turbulence 
through  a  broad  operating  range. 
When  fans  are  designed  in  accord¬ 
ance  with  the  “airplane  wing”  the¬ 
ory,  wherein  the  blade  cross  section 
imitates  an  airplane  wing  cross  .sec¬ 
tion,  the  tendency  toward  instabil¬ 
ity  is  often  accentuated. 

When  quiet  and  vibrationless  op¬ 
eration  of  clean  air  ventilating  sys¬ 
tems  is  desired,  the  airfoil  fan 
wheels  can  be  made  of  welded, 
light-weight,  high-strength  alloy 
aluminum  and  built  into  heavy, 
structural  steel,  braced  fan  bases. 

Designers  of  industrial  air  mov¬ 
ing  systems  should  take  note  that 
some  of  the  recommendations  con¬ 
cerning  quiet  operation  and  vibra¬ 
tionless  operation  made  here  do  not 
generally  pertain  to  their  problems. 
Wherever  a  fan  is  exposed  to  severe 
maintenance  problems  that  result 
from  handling  hot  or  dirty  air,  or 
airborne  material  that  is  abrasive 
or  corrosive,  and  the  fan’s  operation 
is  vital  to  a  continually  operating 
process,  the  system  designer  mu.st 
sacrifice  the  quietness  of  the  airfoil 
for  the  ruggedness  of  heavy-welded, 
flat-bladed  steel  wheels  and  heavier 
shafts  and  bearings. 


Fig.  5.  Performance  curve  of  a  33-inch  dia,  single-width  power  limiting  (back¬ 
wardly  inclined  blade)  fan,  selected  for  20,000  cfm  at  6  in.  SP. 
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What  outlet  velocity  should  be  used? 


Quiet  Zone 


Fig.  6.  Performance  curves  for  a  36y3-inch  single  width,  flow-nozzle  air  foil  fan 
with  zone  of  quietest  operation  shown  for  various  pressures. 


Until  the  recent  trend  to  hijrh 
velocity  .sy.stem.s,  it  wa.s  generally 
considered  good  practice  to  ba.se  sys¬ 
tem  designs  on  low  duct  velocities. 

It  has  long  been  recognized  that  air 
noise  increases  with  velocity. 

Engineers  now  accept  and  use 
duct  velocities  two  or  three  times 
what  they  considered  the  maximum 
a  few  years  ago.  However,  many 
of  them  still  cling  to  their  old  ve¬ 
locity  limits  in  regards  to  fan  outlet 
velocities.  Si)ecification.s  are  too 
often  written  for  fans  oix'rating  at 
various  pressures  but  all  having  the 
same  maximum  outlet  velocity. 
The.se  specifications  are  written  in 
ihe  ernmeouH  belief  that  low  fan 
outlet  velocitien  will  help  make  the 
systems  quiet. 

Fans  do  not  operate  as  quietly 
when  throttled  back  as  they  do 
when  allowed  to  handle  a  sub.stan- 
tial  amount  of  air.  Since  the  pres¬ 
sure  a  fan  develops  deixMids  upon 
its  siKH'd,  fans  sekxted  for  quiet 
oiK*ration  on  high  pre.ssure  (there¬ 
fore  high  spetKl)  .systems  need  to 
handle  more  air  than  the  same  size 
fans  on  tower  pressure  .systems. 

For  example:  Forward  curv'e  and 
backwardly  inclined  (including  flow- 
nozzle  type  airfoil)  fans  operating 
at  (5  inches  static  pressure  will  he 
quietest  when  operating  at  4,000 
and  2,800  fpm  outlet  velocities  re- 
.spt‘ctively.  At  one  inch  static  pres¬ 
sure,  optimum  velocities  are  1,650 
and  1,150  fpm.  A  flat  maximum  out¬ 
let  velocity  specification  covering  a 
range  of  pre.ssures  is  unrealistic. 
Figure  6  shows  this  relation  graph¬ 
ically  for  a  36V^-inch  diameter 
flow-nozzle  airfoil  fan. 

The  chart  which  appears  at  the 
end  of  this  article  contains  a  rea¬ 
sonable  method  of  specifying  outlet 
velocities.  Performance  tables  are 
now  available  for  airfoil  fans  which 
list  only  the  quietest  range  of  oper¬ 
ation  for  each  size  fan  and  only  the 
quietest  size  for  each  capacity. 

Industrial  proce.ss  sy.stems  using 
flat,  backwardly  inclined  blade  fans 
.should  usually  be  selected  for  veloci¬ 
ties  .somewhat  higher  than  listed 
for  quietest  operation.  The  vari¬ 
ables  of  indu.strial  systems  make 
the  higher  pressure  re.serv^e  result¬ 
ing  from  selecting  higher  velocities 
desirable. 


Single-width  or  double-width? 
What  is  the  best  arrangement? 


Fan  nnnnqevient  jx^rtains  to  the 
relation  of  wheels  and  bearings,  and 
whether  a  fan  has  one  wheel  or  two. 
Figure  7  shows  three  of  the  vari¬ 
ous  arrangements  as  cataloged  by 
Air  Moving  and  Conditioning  Assn. 

Two  factors,  first  cost  and  space, 
usually  control  the  arrangement  of 
fans  used  for  ventilation  work. 
Most  ventilation  fans  are  Arrange¬ 
ment  3  because  this  arrangement  of 
wheels  and  bearings  eliminates  the 
nece.ssity  of  a  fan  bearing  platform 
and  therefore  minimizes  both  the 
cost  of  and  space  occupied  by  the 
fan.  Arrangement  3  has  two  draw¬ 
backs,  usually  not  important  in  ven¬ 
tilation  work:  Air  flowing  through 
the  fan  pas.ses  over  one  or  both 
bearings  and  can  create  a  mainte¬ 


nance  problem  if  the  air  is  con¬ 
taminated,  dirty,  or  hot;  and  any 
inlet  duct  connection  hides  the  inlet 
bearing  from  the  maintenance  man. 

When  fan  outlet  area  is  about  8 
sq  ft  (that  is,  a  27-inch  wheel  di¬ 
ameter,  double-width,  or  a  36y2- 
inch  diameter  single-width  fan) 
both  single-  and  double-width  fans 
cost  about  the  same.  Fans  smaller 
than  this  are  less  exp)ensive  when 
purcha.sed  as  single-width.  Larger 
fans  are  cheaper  double-width. 

For  a  given  capacity,  a  single¬ 
width  fan  is  taller  by  30%,  but 
only  70%  as  wide  as  the  double¬ 
width.  It  draws  all  its  air  in 
through  one  inlet  and  is  therefore 
well  suited  to  systems  that  include 
simple  ductwork  to  the  fan  inlet. 
Figure  8  compares  single-  and  dou¬ 
ble-width  fan  outlines. 

For  the  same  capacity,  a  double- 
w'idth  fan  requires  less  ceiling 
height,  and  because  it  draws  half  its 


Arrangement  No.  1,  Arrangement  No.  2,  Arrangement  No.  3, 

SW,  SI.  SW,  SI  SW,  SI. 

Fig.  7.  Three  arrangements  of  single-width,  single-inlet  fans,  as  cataloged  by 
Air  Moving  and  Conditioning  Assn.,  Inc.  In  arrangement  1,  there  are  two  bearings 
on  the  base.  In  arrangement  2,  bearings  are  in  bracket,  supported  by  fan  housing. 
In  arrangement  3,  there  is  one  bearing  on  each  side,  also  supported  by  fan  hous¬ 
ing.  This  is  not  recommended  for  fans  with  30-inch  dia  wheels  and  smaller. 
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Fig.  8.  Comparison  of 
outlines  of  single-  and 
double-width  fans  hav¬ 
ing  the  same  outlet 
areas  and  suitable  for 
the  same  performance. 


air  in  through  each  inlet,  is  best 
suited  for  installation  with  an  inlet 
plenum,  where  air  enters  the  ple¬ 
num  through  a  bank  of  filters  or 
coils  in  back  of  the  fan. 

When  required  capacity  indicates 
a  fan  of  wheel  diameter  smaller 
than  30  inches,  it  is  best  to  use 
Arrangement  1,  as  this  eliminates 
the  bearing  in  the  fan  outlet.  Tests 
show  the  fiow  restriction  effect  of 
a  bearing  in  the  inlet  becomes  seri¬ 
ous  when  the  fans  become  this 
small,  although  it  must  be  dis¬ 
regarded  in  certain  cases,  as  when 
available  space  dictates  use  of  a 
small  diameter,  double-width  fan. 


What  class  fan? 


Some  manufacturers  offer  pack¬ 
aged  fans  and  motors  that  are  not 
defined  in  terms  of  classes,  but 
which  are  made  of  Class  I  or  II  fan 
parts  modified  slightly  to  hold  the 
motor  within  the  fan  base.  These 
fans  are  less  expensive  than  the 
same  size  Class  I  or  II  fans  and 
quite  satisfactory  for  most  applica¬ 
tions  involving  single  width  fans  in 
wheel  diameters  up  through  about 
33  inches.  Care  must  be  exercised 
in  specifying  these  fans  though, 
since  packaged  fans  are  also  of¬ 
fered  in  construction  lighter  than 
Class  I.  A  comparison  of  manufac¬ 
turers’  material  specifications  will 
quickly  separate  the  light  from 
the  heavier  construction. 


Selection  of  fans  strictly  for  me¬ 
chanical  or  static  efficiency  pre¬ 
cludes  consideration  of  another 
type  of  efficiency.  If  input  is  ex¬ 
pressed  in  terms  of  total  installa¬ 
tion  and  operating  cost,  then  horse¬ 
power  is  just  one  of  several  factors. 

Too  often,  high  mechanical  fan 
efficiencies  are  obtained  at  the  ex¬ 
pense  of  some  other  quality.  High 
efficiencies  can  be  obtained  with 
very  close  running  clearances  that 
require  time-consuming  and  expen¬ 
sive  installation  adjustment,  or  by 
sacrificing  over-all  stable  perform¬ 
ance  and  quiet  operation  for  a 
steep,  high-peaked  mechanical  effi¬ 
ciency  characteristic.  High  fan  effi¬ 
ciencies,  as  with  auto  engines,  are 
often  attainable  only  through  super 
tolerances  and  precise  adjustment. 

Mechanical  efficiency  is  a  factor 
in  fan  selection,  but  more  impor¬ 
tant  are  the  considerations  of  ob¬ 
taining  fans  with  adequate  run¬ 
ning  clearances,  heavy-gage  struc¬ 
tures,  stable  operating  characteris¬ 
tics,  and  with  broad  ranges  of  quiet 
performance. 

What  accessories  should  be  used, 
such  as  dampers,  shaft  seals,  split 
housings,  access  doors,  and  vibration 
bases? 


It  would  not  be  economical  to 
build  only  heavily  constructed  fans 
for  all  capacities  and  pressures,  nor 
would  it  be  possible  to  apply  a  light- 
duty  fan  to  a  high-pressure  system. 
Therefore,  various  strengths  of  con¬ 
struction  are  offered  by  fan  manu¬ 
facturers.  For  the  sake  of  stand¬ 
ardization,  Air  Moving  and  Condi¬ 
tioning  Association  has  set  three 
classes  of  construction  ba.sed  on  the 
pressure  the  fans  are  required  to 
develop.  As  is  true  of  any  arbitrary 
standard,  this  one  has  its  shortcom¬ 
ings,  but  it  is  workable  and  sound. 

The  standards  do  not  attempt  to 
control  the  manufacturer’s  designs 
or  gages  of  construction.  They  only 
specify  that  fans  of  a  certain  class 
construction  shall  be  suitable  for 
operation  to  a  certain  total  pres¬ 
sure.  The  classes  are: 

Class  I — Up  through  3^^  inches 
of  water  total  pressure. 

Class  II — Up  through  6%  inches 
of  water  total  pressure,  and 
Class  III — Up  through  12^/4 
inches  of  water  total  pressure. 


How  imporfanf  is  efficiency? 


A  fan’s  efficiency  is  its  output,  in 
air  volume  or  pressure,  divided  by 
its  input  in  horsepower. 


Nowhere  is  it  easier  to  waste 
money  than  on  gadgets  and  acces¬ 
sories  that  are  not  needed.  On  the 
other  hand,  a  fan  that  cannot  func¬ 
tion  for  the  lack  of  an  accessory 
is  certainly  a  waste.  Accessories 
should  be  considered  carefully  when 


,  .  ,  «  •  ^  total  pre.s.sure 

mechanical  efficiency  =  0.001573  -b7,kTh;,^ei;5wlf 

static  efficiency  =  0.001573  cf  m  X  stati^rgmny^ 

brake  horsepower 


Fig.  9a.  Cam  lever  access  door. 


Fig.  9b.  Fan  with  bolted  access  door. 
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Fig.  10.  Shaft  seal  of  the  lubricated  labyrinth  type. 


the  fan  .siK't-ification  i.s  beinvr  drawn 
up.  Here  are  the  common  acces.so- 
rie.s  and  brief  comment. s  about  their 
value.s: 

/lrcc.s.s  r/oor.s,  al.so  called  clt‘an-out 
doors,  .should  be  used  w’hencver 
there  i.s  a  i)os.sibility  of  dirt  collect- 
iriK  inside  the  fan.  If  inlet  and  out¬ 
let  are  inaccessible  without  remov- 
in>?  ductwork,  it  is  wise  to  purcha.se 
a  door,  even  if  no  dirt  build-up  i.s 
anticipated.  An  unanticipated  need 
to  insjKft  the  fan’s  interior  will 
then  not  pose  a  difficult  problem. 
FiKure  9  .shows  two  tyiK*s  of  doors. 

Flan(jed  inirts  or  outlrfu  are  not 
usually  u.sed  on  ventilating  fans  be¬ 
cause  ducts  are  fastened  to  the  fans 
with  canvas  slwves  and  wrap¬ 
around  slip  conru*ctors. 

Drainn  are  too  often  overlooked. 

A  thou.sand-dollar  fan,  put  out  of 
commission  bwause  it  lacks  a  teii- 
dollar  drain  fitting,  is  a  sad  sifrht. 
A  drain  should  be  specified  wher¬ 
ever  rain,  conden.sation,  or  solid  wa¬ 
ter  carry-over  is  even  a  imssibility. 

Belt  (fiiardH  should  never  be  pur¬ 
chased  from  the  fan  manufacturer 
except  where  fan  and  motor  are 
shipjK'd  assembUnl.  They  are  ver>’ 
expensive  becau.se  each  one  must  be 
individually  laid  out  to  consider 
fan,  drive,  motor,  and  perhaps  iso¬ 
lation  base.  A  hitrh  i>ercentaKe  of 
belt  jfuards  made  by  fan  manufac¬ 
turers  are  never  used  by  the  cus¬ 
tomer  bwause  even  the  simplest 
chanjre  of  installation,  as  moving 
the  motor  to  the  other  side  of  the 
fan,  makes  the  jruard  u.seless.  It  is 
best  to  let  the  sheet  metal  contrac¬ 
tor  build  the  belt  pruard  on  the  job 
after  the  fan  is  completely  installed 
and  running. 

Shaft  sealu,  coatings,  and  special 
metal  construction  are  useful  where 
corrosive  atmospheres  are  handled. 
They  should  be  selected  with  the 
aid  of  a  fan  manufacturer’s  repre- 
.sentative.  Shaft  seals  are  al.so  ad- 
vi.sable  when  the  fan  is  to  handle 
abrasive  material  that  can  be  blown 
out  of  the  shaft  hole,  into  the  bear¬ 
ings.  The  .seal  should  be  of  the 
lubricated  labyrinth  type.  The.se 
are  more  expensive  than  the  old- 
fa.shioned  felt  or  thin-element,  non- 
lubricated  seals,  but  va.stly  superior. 
See  Fitf.  10. 


Shaft  coolers  and  cooler  guards 
should  be  specified  whenev’er  the 
temperature  inside  the  fan  exceeds 
:U)0  depr  F.  The  cooler  extracts  heat 
from  the  shaft  and  prevents  it 
from  harminjr  the  bearings.  It 
should  be  covered  with  a  finger- 
proof  guard.  Aluminum  or  brass 
coolers  are  preferred  to  cast  iron 
or  steel  coolers  because  of  their 
higher  heat  transfer  coefficients. 
Coolers  should  be  shrunk  or 
clami>ed  on  the  shaft  to  a.ssure  solid 
heat  transfer  bonds;  they  should 
not  be  fastened  to  the  shaft  with 
set  screws,  since  the  set  screws  pry 
the  cooler  away  from  the  shaft.  See 
Fig.  11. 

Since  coolers  fling  away  any  dirt 
coming  out  through  the  housing 
shaft  hole,  they  al.so  serve  to  pro¬ 
tect  the  bearing  from  abrasion. 
Thus,  it  is  not  normally  necessary 
to  consider  a  .shaft  seal  where  a 
cooler  i.s  u.sed.  Cooler  and  seal  are 
not  usually  applied  to  the  .same  fan 
since  they  utilize  the  .same  place  on 
the  fan  shaft. 

Dampers  can  be  applied  to  either 
fan  inlets  or  outlets.  If  long  periods 
of  reduced-capacity  operation  are 
needed,  along  with  a  capability  of 
oi)ening  up  the  control  for  other 
jK'riods  of  maximum  capacity,  then 
the  inlet  damper  is  advisable.  It  will 
r(‘duce  horsepower  and  electrical 
l)ower  consumption.  However,  inlet 
dami)ers  are  often  used  where  the 
less  expensive  outlet  damper  would 
do  as  w'ell.  See  Fig.  12  and  13. 


If  dampers  are  to  be  used  to  re¬ 
duce  capacity  severely  for  short 
periods  or  to  allow  for  small  adjust¬ 
ments  in  capacity,  as  perhaps  when 
the  resistance  of  filters  or  coils 
change,  then  outlet  dampers  should 
be  u.sed. 

All  too  often,  dampers  are  set  in 
one  position  and  never  changed.  In 
these  cases  the  fan  .should  be  slowed 
down  to  deliver  the  desired  capacity 
without  dampering. 

Vibration  isolation  bases  are  be¬ 
coming  increasingly  popular  on  ven¬ 
tilating  jobs.  Their  function  is  to 
prevent  the  several  sources  of  me¬ 
chanical  and  electrical  noise  and 
vibration  created  in  a  fan  assembly 
from  being  transmitted  to  the 
building  structure.  Probably  every 
ventilating  fan  should  have  vibra¬ 
tion  isolation,  and  here  are  several 
points  to  remember: 


Fig.  11.  Cast  aluminum  or  brass  shaft 
cooler  showing  clamping  typo  fit. 
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(a)  Isolation  bases  should  always 
be  accompanied  by  flexible  duct 
connections. 

(b)  Isolation  bases  are  not  intend¬ 
ed  to  reduce  air-borne  or  air- 
created  noise.  However,  they  do 
break  up  the  sounding-board  ef¬ 
fect,  thereby  contributing  to  the 
reduction  of  noise  levels.  In  criti¬ 
cal  instances,  the  duct  should  be 
acoustically  treated,  too. 

(c)  I.solation  ba.ses  are  quite  in¬ 
expensive  because  they  are  a 
production-line  item  on  which  de¬ 
sign  has,  in  most  instances,  been 
.standardized.  Whenever  an  in¬ 
stallation  is  critical  with  respect 
to  vibration  pas.sed  to  the  build¬ 
ing  .structure,  full  information 
should  be  given  the  fan  manufac¬ 
turer  with  an  expectation  of  in- 
crea.sed  cost. 

(d)  Although  vibration  bases 
will  reduce  or  eliminate  vibration 
transmitted  to  building  struc¬ 
tures  when  the  structure  is  ade¬ 
quate  to  carry  the  “live”  loads, 
they  cannot  be  expected  to  make 
up  for  a  weak  or  too  flexible 
structure.  This  is  of  particular 
significance  where  ventilation 
systems  are  added  to  old  build¬ 
ings  designed  for  “dead”  loads 
only. 


How  should  the  drive  be  selected? 


Most  ventilating  fans  are  V-belt 
driven.  The  V-belt  drive  industry 
is  currently  revising  the  ratings  of 
V-belts  to  consider  improvements  in 
belt  and  sheave  manufacture  in  the 
last  few  years.  It  seems  certain  that 


Figs.  12,  13.  Showing  inlet 


future  drives  wilt  be  similar  to 
pre.sent  drives,  but  will  require 
fewer  grooves  (belts)  and  may  use 
different  cross  sections.  Although 
confusing  in  the  interim,  the  new 
ratings  wilt  be  good  for  several  rea¬ 
sons:  Drives  will  be  less  expensive, 
require  le.ss  space;  and  sheave 
weights,  and  con.sequently  motor 
and  fan  bearing  loads,  will  decrea.se. 

Here  are  a  few,  simple  rules  to 
be  followed  in  applying  V-bett 
drives  to  fans: 

V-belt  drive  manufacturers  rate 
drives  on  the  basis  of  the  horse¬ 
power  each  belt  wilt  carry  for  each 
sheave  combination.  Normal  fan 
drive  .selection  is  for  the  number 
of  belts  required  to  transmit  1.2  X 
motor  horsepower. 

If  drives  are  not  apt  to  receive 
good,  periodic  maintenance  checks, 
or  are  to  be  in  an  awkward  position 
for  replacement,  the  user  may 
specify  the  drives  be  based  on  a 
factor  of  1.5, 

In  a  few'  instances,  where  fan 
shut-down  would  be  damaging  or 
dangerous,  or  drives  are  to  be  vir¬ 
tually  inaccessible,  a  factor  of  2.0 
may  be  u.sed.  It  should  be  noted, 
though,  that  an  increa.se  in  belt 
pull  or  sheave  weight  is  accompa¬ 
nied  by  increased  bearing  load,  de¬ 
creasing  bearing  life.  Extra  bear¬ 
ings  may  have  to  be  added  to  large 
fans  to  support  the  extra  sheave 
weight  and  belt  pull. 

Packaged  farm  and  ninfnrn  are 
usually  furnished  with  adjustable 
speed  drives  up  through  10  or  20 
hp.  This  is  not  only  for  the  user’s 


parallel  blade  outlet  dampers. 


.sake  but  becau.se  the  fan  manufac¬ 
turer  can  more  economically  stock 
a  few  sizes  of  adjustable  motor 
sheaves  than  many  fixed  sheaves. 

Adjustable  speed  drives  are  a 
little  more  expensive  than  fixed 
speed  drives  for  motors  up  through 
10  to  20  hp,  but  certainly  worth  the 
extra  co.st  if  there  is  any  chance  the 
fan  speed  must  be  changed. 

Above  10  to  20  hp,  more  than 
two  belts  must  be  used,  and  the 
construction  of  a  variable  pitch 
sheave  becomes  complicated  and  ex¬ 
pensive.  In  the.se  sizes,  the  cost  of 
adjustable  speed  must  be  weighed 
against  the  co.st  of  a  new'  sheave 
and  belts  in  the  event  fan  speed 
needs  to  be  changed. 


What  type  of  motor  should  be 
used,  and  how  should  it  be  sized? 


The  motor  and  its  control  mecha¬ 
nism  constitute  a  substantial  por¬ 
tion  of  the  co.st  of  any  fan  system. 
They  certainly  deserve  more  atten¬ 
tion  from  the  .system  designer  than 
they  are  usually  afforded.  Here  are 
rules  to  aid  in  their  selection: 

If  all  systems  had  exactly  the 
pressure-volume  relationship  the  de¬ 
signer  anticipates,  all  motors  could 
be  selected  to  just  cover  the  horse- 
IK>wer  indicated  on  the  fan  tables. 
However,  .sy.stem  design  does  in¬ 
volve  some  estimating,  and  the  sys¬ 
tem  is  not  always  exactly  as  antici¬ 
pated  by  the  designer. 

If  .system  resistance  is  higher 
than  anticipated,  the  fan  will  have 
to  be  sped  up,  and  a  sub.stantially 
higher  horsepower  will  result.  If 
resistance  is  lower  than  anticipjited, 
fan  horsepower  will  increase  if  the 
fan  is  either  forward  curve  or 
backwardly  inclined,  selected  where 
its  horsei)ower  curve  increases 
steeply  w'ith  capacity.  (Refer  to 
fan  performance  curves  in  Fig.  4 
and  5.) 

Unless  the  designer  is  .sure  of  his 
resistance,  as  would  be  the  ca.se  in 
duplicating  a  previous  .system,  he 
must  recognize  the  possibility  of  re¬ 
sistance  error.  A  quick  glance  at  the 
fan  capacity  table  will  show  what 
fan  horsepower  would  be  required 
at  the  required  air  volume  rate  but, 
.say,  at  25%  higher  pressure  than 
calculated.  The  motor  should  be  ca¬ 
pable  of  at  least  this  increase. 

The  system  designer  should  also 
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Fig.  14.  Forward  curve  fan  performance  curve  showing  increase  in  horsepower 
caused  by  reduction  in  static  pressure. 


1)0  proparod  to  either  reduce  fan 
sjM'ed  in  ca.se  resistance  is  lower 
than  anticipated,  or  .select  the  mo¬ 
tor  to  cover  the  fan  .si)t»ed  required 
to  >rive  the  calculated  volume  and 
static  pressure,  hut  at  75%  of  the 
calculated  static  pre.ssure. 

For  example,  if  a  particular  fan 
is  .selected  for  some  volume  at  1 
inch  SP,  and  the  fan  capacity  table 
shows  it  should  run  at  500  rpm, 
what  horsepower  will  it  require  at 
500  rpm,  but  only  -'j  inch  SP?  This 
is  shown  in  Fiy.  14. 

Wlifrcrcr  the  installation  is  rea- 
sotnihln  dean  and  the  atmosphere 
is  neither  <‘xplosiv'e  nor  corrosive, 
the  motors  should  be  of  the  open 
tyjK*.  OjK-n  motors  are  le.ss  expen¬ 
sive  than  other  types  and  carry 
hij^her  service  factors,  which  mean 
they  can  withstand  ^rreater  over¬ 
loads. 

If  the  installation  is  apt  to  cause 
dirt  to  collect  inside  the  motors, 
motors  should  be  of  the  totally  en¬ 
closed  type. 

If  the  atmosphere  is  explosive, 
the  motors  should  be  explosion 
proof. 

Iloth  totally  enclo.sed  and  explo¬ 
sion  proof  motors  have  only  second¬ 
ary  ventilation.  Their  windinjrs  are 
not  oiKMi  to  the  atmosphere,  hence 
they  develop  more  internal  heat  for 
the  same  load  as  an  open  motor. 
They  are  usually  rated  at  a  service 
factor  of  1.00,  which  means  they 
may  not  be  overloaded.  The.se  mo¬ 
tors  should  con.scKjuently  be  .some¬ 
what  more  generously  sized  than 
the  open  motors. 

Where  the  motor  must  be  very 
quiet,  it  should  either  of  the  totally 
enclo.sed  and  non-vent ilated  type, 
or  1800-  or  1200-rpm  open  type. 

Systetn  designers  should  be  con¬ 
cerned  with  the  voltage  at  the  mo¬ 
tor,  which  can  be  substantially  dif¬ 
ferent  than  the  voltajfe  at  the  power 
plant  or  sub.station  and  may  var>' 
considerably  over  a  24-hr  period. 
Motors  are  jfenerally  rated  to  take 
10%  over  or  under  nameplate  volt¬ 
age.  Thus,  a  220-volt  motor  will 
operate  .sati.sfactorily  between  198 
and  242  volts. 

While  208  volt  installations  are 
becominR  more  popular,  many  208- 
volt  motors  end  up  runninf?  at  220 
to  230  volts,  .so  that  this  specifica¬ 
tion  .seems  to  be  overdone.  It  is  not 


wi.se  to  sjx'cify  208-volt  motors  in 
anticipation  of  reduced  voltage 
from  a  220-volt  source  merely  be¬ 
cause  the  fan  is  to  be  installed  at 
the  end  of  an  existing  j)ower  line. 
The  power  company  may  have  an¬ 
ticipated  this  problem  and  rai.sed 
the  voltage  to  comiwnsate  for  it. 

Fan  motor  controls  have  three 
functions.  Their  primary  function 
is  to  facilitiite  startintr  and  stop¬ 
ping  motors.  .Since  controls  vary  all 
the  way  from  a  simple  lijtht  .switch 
to  completely  automatic  central  .sys¬ 
tems  that  require  the  design  knowl¬ 
edge  of  exiKU'ienced  control  enjri- 
neer.s,  they  will  not  be  considered 
here  except  in  relation  to  their 
other  two  functions: 

(a)  to  protect  people  working 
with  the  fan:  Each  fan  motor 
should  have  an  on-off  switch  con¬ 
veniently  located  so  maintenance 
l)er.sonnel  can  padlock  it  in  the  “off” 
position.  This  will  prevent  acci¬ 
dental  starting. 

(b)  to  protect  motor  and  electri¬ 
cal  system  by  limiting  the  amount 
of  current  flounng  to  the  motor  dur¬ 
ing  starting  and  running.  Current 
consumption  during  starting  can  be 
as  much  as  three  times  normal  run¬ 
ning  current.  If  the  inertia  of  the 
fan  wheel  is  low,  the  motor  will 
accelerate  to  full  running  speed  in 
a  few  seconds,  and  the  starting  cur- 
dent  inru.sh  will  be  of  short  dura¬ 
tion.  A  relatively  large  and  heavy 
fan  wheel  or  small  motor  can  pro¬ 
long  the  starting  period,  causing 
over-heating  of  the  motor  and  ex¬ 
cessive  current  demands  on  the 
electrical  service. 

Where  available  electrical  serv¬ 


ice  is  ample  to  carry  the  starting 
inrush  current,  and  the  motor  will 
bring  the  fan  up  to  full  speed  with¬ 
in  10  sec  for  single  phase',  and  30 
sec  for  three  phase,  the  motor  may 
be  started  across  the  line.  This  is 
the  usual  cji.se  for  motors  up  to  at 
least  30  hp. 

In  larger  motors,  it  may  be  desir¬ 
able  to  limit  the  maximum  current 
inrush,  either  by  starting  the  mo¬ 
tor  at  reduced  voltage  or  by  using 
only  part  of  the  windings  for  start¬ 
ing.  The  first  method  makes  use  of 
reduced-voltage  starters  and  the 
.second  of  part-winding  motors. 
Both  methods  extend  the  starting 
time  and  reduce  peak  current  con¬ 
sumption,  and  thus  permit  lighter 
electrical  .service  and  consequently 
lower  peak  power  demand  meter 
readings. 

Motors  are  protected  from  over¬ 
loading  during  continuous  opera¬ 
tion  by  the  incorporation  of  heater 
elements  in  the  starters,  metal  ele¬ 
ments  through  all  motor  current 
flows  and  which  heat  up  if  too  much 
curent  passes  through  them  for  too 
long  a  time.  The  heat  radiated  from 
them  actuates  a  circuit  breaker. 
Heater  elements  are  available  in  a 
number  of  ratings  to  match  any 
normal  motor  current,  and  the  con¬ 
trol  manufacturers’  recommenda¬ 
tions  should  be  followed  in  selecting 
heater  elements. 

The  time  lag  required  to  produce 
enough  heat  in  the  element  to  trip 
the  circuit  breaker  is  ample  to 
allow  for  normal  starting  current 
inrush,  but  too  frequent  starting, 
combined  with  full  load  running,  is 
harmful  to  motors.  Under  these 
conditions,  the  heater  elements  will 
Jiccumulate  heat  and  trip  the  circuit 
breakers. 
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SUGGESTED  FAN  SPECIFICATION  CHECK  LIST 


A.  Type  of  Fan 

FORWARD  CURVE  for  quiet  oi>eration  in  small  sizes 
or  in  the  blower  section  of  a  packaged  make-up 
air  or  air  conditioning  unit.  Disadvantage  is  rap¬ 
idly  rising  hor.sepower  cur\'e  and  poor  efficiency. 

BACKWARD  INCLINED  has  self-limiting  horsepower 
cui*\’e  and  is  more  efficient.  Small  sizes  are  noisier 
than  foi*ward  curv^es. 

AIRFOIL  backward  inclined  is  quieter  and  more 
stable  than  either  forward  curve  or  standard 
backward  inclined  if  designed  on  “flow-nozzle” 
principle. 

B.  Outlet  Velocity 

To  select  the  quietest  operating  fan,  ignore  outlet 
velocity  and  select  fan  from  manufacturer’s  ta¬ 
bles  that  list  only  the  quietest  ranges  of  fan  per¬ 
formance.  Use  Table  1  when  quiet-zone  tables 
are  not  available. 


TABLE  1— RANGES  OF 

FAN  OUTLET 

VELOCITIES  FOR  QUIET  PERFORMANCE 

SP. 

Backward  Inclined*  and 

In.W.C. 

Forward  Curve  Fan 

Flow-Nozzle  Airfoil  Fans 

1 

1600-2050 

1050- 1450 

2 

2200  -  2840 

1450  -  2000 

3 

2700  -  3550 

1850-2500 

4 

3800  -  4000 

2100-2850 

5 

3500-4500 

2350  -  3200 

6 

3800  -  4900 

2600  -  3500 

7 

2750  •  3800 

8 

3000  -  4000 

9 

3150-4300 

10 

3350  -  4500 

II 

3500  -  4800 

12 

3650  -  5000 

*  Somewhat  higher  velocities  should 

be  used  for  backward 

inclined 

blade  fans  on  industrial 

process  systems. 

C.  Single  Width  vs  Double  Width;  Arrangement. 

Single  width  less  expensive  below  8  sq  ft  outlet 
area. 

Double  width  less  expensive  above  8  sq  ft  outlet 
area. 

Single  width  is  30%  taller,  but  30%  narrower. 

If  wheel  size  is  less  than  30  inches,  use  Arrange¬ 
ment  1  to  eliminate  bearing  in  inlet. 

D.  What  Class  Fan 

Class  I  to  3%  inches;  Cla.ss  II  to  6%  inches;  Class 
III  to  12'^  inches  total  pressure. 


Considered  packaged  fans  for  capacities  up  to 
20,000  cfm  and  5  inches  SP. 

E.  Accessories 

ACCESS  DOORS  if  fan  may  become  dirty  or  inlet  and 
outlet  are  inaccessible. 

FLANGED  INLETS  AND  OUTLETS  are  not  usually  u.sed 
for  ventilating  systems. 

DRAINS  if  atmosphere  is  wet  or  will  conden.se. 

BELT  GUARDS,  except  on  packaged  fans,  are  best 
built  on  job  site  by  contractors. 

SHAFT  SEALS,  COATINGS,  SPECIAL  METALS:  Use  if 
corrosive  atmosphere  is  being  handled.  Use  seal 
if  atmosphere  is  potentially  dangerous  to  bear¬ 
ings. 

SHAFT  COOLERS  AND  GUARDS:  if  temperature 
through  fan  exceeds  300  deg  F.  Specify  alumi¬ 
num  or  brass  coolers  with  clamp  fit.  Shaft  seal 
and  cooler  cannot  be  used  together. 

INLET  AND  OUTLET  SCREENS  wherever  inlets  or 
outlets  are  accessible  to  fingers. 

INLET  dampers:  where  fan  capacity  must  be 
varied  and  al.so  held  at  low  value  for  long  periods. 

OUTLET  dampers:  for  short  period  dampering  or 
small  capacity  adju.stments. 

VIBRATION  ISOLATION  BASES:  should  always  be 
used  on  ventilating  fans,  but  will  not  correct 
inadequate  building  structure. 

F.  V-Belt  Drives 

Normally  based  on  1.2  load  factor. 

Specify  adjustable  speed  drives  up  through  15  hp 
on  all  fans. 

Adjustable  speed  drives  for  larger  motors  are 
expensive.  Weigh  cost  against  possibility  of 
speed  change. 

6.  Motors 

Pick  motor  big  enough  to  deliver  desired  air  flow 
rate  (CFM)  at  25%  more  static  pressure  (SP) 
than  calculated,  and  also  at  fan  RPM  for  calcu¬ 
lated  CFM  and  SP  but  operating  at  75%  of  cal¬ 
culated  SP. 

Use  open  motors  unless  atmosphere  is  dirty,  cor¬ 
rosive,  or  explosive. 

H.  Controls 

Include  a  lockable  safety  switch  near  the  fan. 
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Hermetic  Systems  Require 


Better  Methods  for  Evaluating 

Hermetic  Motor 


Many  different  procedures  which  have  been  devised  for 
evaluating  hermetic  motor  insulation  systems  are,  in 
reality,  quite  inappropriate  due  to  the  service  require¬ 
ments  of  this  type  of  motor.  The  reasons  why  are  re¬ 
viewed  by  the  author  in  this  report.  In  addition,  he  de¬ 
scribes  three  novel  testing  methods  which  are  said  to 
provide  a  more  realistic  approach  to  the  evaluation  of 
insulation  systems  for  hermetic  compressors. 


JOHN  L  DITZLER 

Air  Conditioning  Div.,  Westinghouse  Electric  Corp. 

Staunton,  Va. 

l^^ANV  «lilT»*reiil  procedures  have  been  devised  for 
•^^-^•evaluating  hermetic  motor  insulation  systems.  Such 
proce«lures  are  usually  based  on  the  tested  system  insti¬ 
tuted  by  AIEE  Test  Code  No.  510.  The  re«|uirements  of 
this  test  code  can  he  summarized  as  follows: 

1.  Operation  of  a  motor  at  rated  voltage  and  frequency 
for  a  sjMx-ific  time  cycle. 

2.  Starting  and  stopping  a  motor  a  minimum  of  250 
cycles  a  day  (vibration  stressing). 

5.  Accurate  control  of  insulation  aging  tem|)eratures. 

i.  (]ooling  of  the  motor  to  room  tem|>erature. 

5.  Suhjec'ting  the  motor  to  high  humidity  conditions. 

Testing  of  a  hermetic  motor  for  these  recpiirements  is 
(piite  inappropriate  considering  the  service  requirements 
of  the  motor,  hut  many  hermetic  motor  insulation  systems 
have  seen  selected  by  this  method.  The  old  metlutd  of 
selecting  a  motor  on  the  basis  of  low  oj)erating  tempera¬ 
ture  and  the  decrease  in  life  with  high  ojH*rating  tem¬ 
perature  is  still  used  for  the  selection  of  many  motors  in 
hermetic  systems. 

A  graduate  in  Mechanical  Engineering 
from  Pennsylvania  State  University,  John 
L.  Ditiler  has  worked  on  designs  of  air 
conditioning  equipment  for  more  than 
25  years,  all  of  which  involved  the  use 
of  hermetic  compressors  in  units  up  to 
100  horsepower.  Mr.  Ditiler  has  been  a 
design  engineer,  section  manager,  man¬ 
ager  of  engineering,  and  at  present  is 
manager  of  research  of  the  Air  Condi¬ 
tioning  Div.,  Westinghouse  Electric  Corp., 
Staunton,  Va. 


Operating  Experience 

Operating  experience  on  integral  horsepower  hermetic 
motors  having  refrigerant  gas-cooled  windings  for  air 
conditioning  applications  has  shown  the  following: 

1.  High  motor  winding  temperatures  are  more  depend¬ 
ent  on  the  condition  of  the  coolant  gas  (the  refrig¬ 
erant  temperature)  than  on  load  conditions,  and 
more  often  occur  at  light  load  than  at  heavy  load. 

2.  In  normally  operating  hermetic  systems  high  wind¬ 
ing  temperatures  have  not  been  as  predominant  a 
cause  of  motor  failure  as  in  open  motors. 

.■}.  Abnormal  motor  temperature  may  frequently  occur 
under  abnormal  locked  rotor  conditions.  This  con¬ 
dition  becomes  more  severe  as  improved  materials 
reduce  the  size  of  hermetic  motors. 

Experience  on  open  motors  has  led  designers  to  think 
in  terms  of  winding  temperatures  and  their  relation  to 
motor  life,  at  the  same  time  associating  high  winding 
temperature  with  high  motor  loads  and  high  motor  input. 
This  is  not  necessarily  true  in  the  case  of  a  suction  gas- 
cooled  hermetic  motor.  In  these  motors  the  highest  wind¬ 
ing  temperature  is  usually  encountered  at  the  highest 
discharge  pressure  when  combined  with  a  low  suction 
pressure.  Suction  gas  temperature  also  affects  the  motor 
temperature,  but  it  is  presumed  that  this  temperature  can 
be  held  within  limits  by  system  design.  It  is  proper  to 
assume,  therefore,  that  high  winding  temperatures  do 
not  follow  the  open  motor  pattern  and  are  less  likely 
to  occur  in  hermetic  systems  properly  sized  and  engi¬ 
neered.  In  investigating  motor  failures,  studies  were  made 
involving  motors  of  different  sizes  and  different  designs 
in  the  same  size.  In  many  cases  different  winding  tern- 
jreratures  are  experienced  when  voltage,  frequency  and 
phase  variables  are  experienced. 

In  studies  made  it  was  not  possible  to  determine  that 
a  motor  which  had  the  highest  winding  temjjerature  by 
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Insulation 


Exploded  view,  above,  of  40-hp  hermetic 
motor  shows,  from  left  to  right,  motor  end 
cover,  motor  stator  (and  insulation  dis¬ 
cussed  in  this  article),  motor  rotor,  and  main 
bearing.  Assembly  of  50-hp  hermetic  motor 
in  compressor  is  shown  at  left. 


present  test  standards  would  have  the  highest  failure  rate 
when  used  in  the  field.  It  must  be  pointed  out  that  all 
motors  in  those  studies  were  applied  at  temperatures 
within  the  limits  of  the  insulation  used,  and  no  doubt 
a  temperature  could  be  reached  where  all  systems  would 
fail. 

In  reviewing  motor  failures  experienced  in  service,  it 
was  observed  that  a  large  number  of  the  failures  occurred 
relatively  soon  after  the  unit  was  installed.  One  might 
assume  that  this  is  caused  by  poor  quality  control  and 
that  better  control  should  weed  out  such  weaklings  before 
shipment.  Tests  used  during  manufacture  did  not  reveal 
any  inherent  weakness  in  the  system  and  the  rate  of 
rejects  during  manufacture  did  not  indicate  an  inherent 
weakness  in  the  design.  From  this  information  it  might 
he  concluded  that  some  deteriorating  effects  may  he  en¬ 
countered  after  the  unit  is  })roduced.  Such  effects  might 
be  caused  by  oil,  water,  refrigerant  and  contaminants  in 
the  system.  Another  possible  conclusion  is  that  failures 
may  be  caused  by  some  operating  condition  against  which 
standard  tests  fail  to  qualify  the  motor  as  resistant  or 
otherwise. 

It  was  mentioned  previously  that  field  analysis  had 
indicated  that  high  winding  temperature  due  to  running 
overloaded,  or  to  insufficient  cooling  while  running,  was 
not  as  prevalent  in  hermetic  systems  as  had  been  assumed. 
It  has  also  been  observed  that  winding  temperatures  on 
hermetic  motors  may  rise  very  rapidly  under  locked  rotor 
conditions,  and  that  under  these  conditions  failures  may 
occur.  These  rapid  rises  in  temperature  may  be  caused  by: 

1.  High  locked  rotor  currents. 

2.  Small  motor  physical  size  made  possible  by  refrig¬ 
erant  gas  cooling. 

3.  No  external  heat  loss  possibilities  because  of  the 
hermetic  construction  of  the  compressor. 

4.  High  current  densities  in  the  winding  itself. 


In  these  respects  the  hermetic  motor  is  more  vulner¬ 
able  to  overheating  than  the  open  motor.  There  is  also 
the  possibility  that  electromechanical  forces  on  the  wind¬ 
ings  under  locked  or  starting  conditions  may  have  more 
deleterious  effects  than  susj)ected.  For  these  reasons,  it 
appeared  desirable  to  provide  a  means  for  evaluating 
motor  insulation  under  locked  rotor  conditions. 

To  summarize  the  motor  design  problem,  with  some 
possible  approaches: 

1.  Reduction  in  motor  life  due  to  thermal  aging  or 
breakdown  of  insulation  seems  to  result  more  from  short 
periods  of  abnormally  high  temperatures  than  from  ex¬ 
tended  periods  of  moderately  high  temperatures. 

This  })roblem  underscores  the  recognized  need  for 
motor  overcurrent  protective  devices  more  sensitive  to 
short-time  applications  of  high  currents.  Novel  devices 
of  this  character  have  been  developed  as  a  result  of  these 
investigations,  and  are  at  present  undergoing  field  testing. 

2.  High  motor  temperatures  resulting  in  thermal  aging 
or  breakdown  of  insulation  occur  at  least  as  frequently 
or  more  frequently  in  association  with  normal  or  less- 
than-normal  motor  w  inding  currents  than  with  abnormally 
high  currents. 

This  problem  underscores  the  recognized  need  for  a 
system  of  protection  against  abnormal  motor  tempera¬ 
tures  ba.sed  on  an  accurate,  intimate  measurement  of  the 
temperatures  at  the  hottest  spots  in  the  motor  windings. 
Generally  available  magnetic  or  “thermal  image”  type 
devices  actuated  by  motor  currents  fail  to  meet  this  re- 
(juirement.  The  practical  difficulty  in  designing  thermo¬ 
stat-type  devices  for  embe<iding  in  w  indings  is  well  known. 
Some  experiments  have  been  undertaken  with  embedded 
temperature-sensitive  semiconduct«»r  devices.  Most  of 
such  devices  with  negative  temperature  coefficients  have 
been  found  inadequate  in  one  or  more  respects,  and 
development  has  lagged  because  the  negative  coefficient 
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Fig.  I.  Dielectric  test 
chamber  for  electric 
and  insulation  resist¬ 
ance  testing. 


Liquid 

level 


<U‘vi<t*s  are  inherently  ineapahle  of  being  inrorporated 
into  a  <'ircuit  whieh  will  “fail  safe”;  i.c.,  so  that  a  failure 
of  the  device  will  not  leave  the  motor  without  the  in¬ 
tended  |>roteetion.  However,  experiments  with  a  particu¬ 
lar  positive  temperature  coeflicient  device  have  progressed 
to  the  stage  of  field  testing  in  hermetic  compressors. 
Favorable  preliminary  results  presage  an  early  solution 
to  the  vexing  problem  of  jirotection  of  hermetic  motors 
from  ahnornial  winding  temperatures.' 

.‘f.  Deterioration  of  a  hermetic  motor  insulation  system 
results  not  only  from  abnormal  temperatures,  but  also 
from  the  combined  effects  of  (a)  environment  as  defined 
by  refrigerant,  oil  and  system  contaminants,  (bf  environ¬ 
ment  as  defined  by  the  presence  of  rapid  temperature 
changes  and  rapid  pressure  changes,  and  (c)  the  forces 
incident  to  current  and  voltage  surges  during  starting 
or  inadvertent  locked  rotor  conditions.  The  combinations 
of  these  factors  may  be  far  more  significant  than  any 
one  of  them. 

It  is  to  the  evaluation  of  methods  of  determining  the 
ability  of  various  insulation  systems  to  withstand  these 
last  named  effects  that  the  investigations  here  reported 
were  directed. 

Test  Methods 

In  order  to  provide  a  better  method  of  evaluating 
insulation  systems  for  hermetic  compressors,  a  novel 
approach  to  motor  Insulation  evaluation  was  used.  These 
tests  might  be  defined  as: 
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1.  Electric  and  insulation  resistance  tests  in  liquid  and 
gaseous  refrigerant. 

2.  Motor  reversing  test. 

3.  Energy  storage  test  (locked  rotor). 

A  description  of  each  of  these  tests  follows: 

Electric  and  Insulation  Resistance  Tests 

Electrical  tests  of  motor  components  have  been  used 
to  evaluate  insulation  ever  since  motors  have  been  manu¬ 
factured.  These  tests  have  been  used  on  wire  in  air  by 
employing  standard  American  Institute  of  Electrical 
Engineers  twist  samples.  It  has  been  assumed  that  high 
electric  values  for  the  components  would  result  in  motors 
having  high  quality  and  particularly  high  voltage  break¬ 
down  values.  It  has  also  been  assumed  that  high  break¬ 
down  values  in  air  would  result  in  high  breakdown 
values  in  refrigeration  system.  We  reasoned  that  since 
the  electric  strength  of  the  refrigerants  we  use  is  high,  it 
would  not  affect  the  good  comjionents  when  immersed 
in  it. 

Several  changes  were  known  to  take  place  in  a  refrig¬ 
erant  system  and  because  of  these  some  investigation  on 
electric  strength  was  in  order.  Changes  noted  and  vari¬ 
ables  introduced  in  the  investigation  included; 

1.  A  decrease  in  resistivity  when  systems  were  allowed 
to  stand  exposed  to  Refrigerant  22. 

2.  Changes  in  pressure  and  temperature  in  the  motor 
as  the  unit  would  start  and  stop. 

3.  Combinations  of  various  proportions  of  oil  and 
refrigerant. 

4.  The  introduction  of  a  varnish  over  the  insulated 
wire  in  the  manufacture  of  the  motor. 

To  evaluate  these  variables  it  was  arranged  to  perform 
electric  tests  on  enameled  wire,  insulated  lead  materials 
and  cross-connecting  insulating  materials  in  a  container 
charged  with  a  controlled  volume  of  oil  and  refrigerant. 
The  container  was  prepared  as  shown  in  Fig.  1.  It 
consisted  of  a  steel  shell  of  approximately  Vi’  cu  ft 
capacity,  one  end  of  which  was  removable  and  provided 
with  a  gasketed  flanged  cover.  The  cover  was  fitted  with 
32  insulated  terminals  to  permit  electrical  connections 
to  be  made  between  the  outside  and  inside.  The  side  of 
the  tank  was  provided  with  a  sight  glass  for  observing 
the  action  inside. 

Twist  samples  of  enameled  wire  and  wires  provided 
with  other  forms  of  insulation  were  suspended  from  the 


TABLE  I  —  TYPICAL  TEST  RESULTS  FOR  ELECTRIC  STRENGTH  OF  ENAMELED  WIRE  TWIST  SAMPLES  IN 

REFRIGERANT  22  AND  OIL 


Breakdown  Voltage 


Wire 

Average 

Resistance, 

K4  eg  ohms 

Refrigerant  22  Liquid 
(75jleg^)  and  Oil 

Refrigerant  22  Gas 
(5  psig)  and  Oil 

Avg.  Volt* 

1  Min.  Volts  1 

M^VolH 

1  Avg.  Volts 

1  Min.  Volts  I 

Max.  Volts 

Sample  A 

1,000 

5,650 

3,200 

9,550 

4,300 

3,200 

5,500 

Sample  B 

295 

10,100 

8,000 

12,100 

4,700 

3,200 

6,200 

Sample  B  1-  Varnish 

1,000 

9,300 

8,700 

10,200 

6,000 

2,500 

8,000 

Sample  C 

400 

11,600 

9,000 

13,800 

8,100 

6,000 

16,000 

Sapmie  C  -(*  Varnish  Infinity 

15,700 

12,100 

17,600 

12,300 

8,200 

16,000 

bample  D 

300 

13,200 

11,600 

15,100 

10,900 

9,800 

11,800 

Sample  D  -t-  Varnish  Infinity 

11,400 

8,200 

18,300 

8,000 

5,500 

11,800 

Sample  c 

Infinity 

13,300 

11,200 

13,200 

12,000 

10,000 

13,900 

Sanople  E  Varnish 

Infinity 

18,200 

16,000 

19,100 

11,900 

9,800 

1 3,800 

Sample  F 

Infinity 

18,500 

15,100 

23,000 

12,000 

11,600 

13,100 

Sample  F  Varnish 

Infinity 

10,800 

19,900 

10,000 

17,600 
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insulated  electrical  terminals.  The  samples  were  suspended 
so  that  the  relative  height  of  the  samples  was  approxi¬ 
mately  the  same.  Using  the  32  terminals,  16  samples 
could  be  assembled  and  tested  as  a  unit. 

With  the  samples  attached  to  the  terminals,  the  cover 
was  fastened  in  place.  The  container  was  evacuated  and 
charged  with  a  controlled  volume  of  oil  and  refrigerant. 
The  quantity  of  refrigerant  was  controlled  so  that  the 
liquid  level  was  at  the  mid-point  of  the  sample.  A  sight 
glass  on  the  side  was  used  for  this  purpose.  The  sample 
was  thus  exposed  to  liquid  and  gaseous  refrigerant. 

Electrical  resistance  measurements  were  immediately 
taken  on  all  samples  using  a  500-volt  d-c  “Megger,”  and 
readings  were  repeated  at  intervals  for  a  24-hour  period. 
At  the  conclusion  of  the  24-hour  period,  half  of  the 
samples  were  tested  electrically  to  failure. 

The  refrigerant  and  oil  were  then  removed  from  the 
container  and  the  remaining  samples  were  tested  for 
electric  strength.  The  refrigerant  was  removed  in  the 
liquid  phase  to  avoid  any  change  in  temperature  and  to 
accomplish  the  operation  in  as  short  a  time  as  possible. 
The  resulting  pressure  after  removal  of  the  refrigerant 
was  5  psig  as  compared  to  133  psig  at  75  deg  F  room 
temperature  in  the  liquid  phase  tests.  Typical  test  values 
are  shown  in  Table  1.  The  following  general  conclusions 
can  be  drawn: 

1.  Insulation  resistance  reduces  in  value  over  a  period 
of  time  after  Refrigerant  22  first  contacts  an 
enameled  wire. 

2.  Electric  strength  of  a  system  is  higher  at  high 
pressure  under  stable  conditions  than  at  reduced 
pressure  after  a  sudden  reduction  in  pressures. 

3.  The  use  of  a  particular  varnish  in  combination  with 
a  particular  enameled  wire  may  increase  or  decrease 
the  electric  strength  when  compared  with  the  un¬ 
varnished  sample. 

4.  The  tests  seem  to  indicate  that  a  heavier  build  of 
wire  enamel  and  the  use  of  a  varnish,  if  both  mate¬ 
rials  are  properly  selected,  will  assist  the  electric 
strength  during  a  sudden  change  in  pressure  and 
liquid  quality. 

This  test  was  considered  suitable  for  evaluating  com¬ 
ponents  because  it  simulates  actual  c<»nditions  exjierienced 
in  a  motor  winding. 

Motor  Reversing  Tests 

ITie  observation  that  the  relative  mortality  of  motors 
on  original  startup  and  during  early  months  of  operation 
was  high  seemed  to  warrant  an  investigation  of  a  method 
for  testing  actual  motors  under  severe  starting  conditions. 
Several  factors  seemed  to  point  toward  causes  of  such 
failure  symptoms.  These  were: 

1.  Possibility  of  insulation  being  impaired  by  pro¬ 
longed  contact  with  liquid  refrigerant  such  as  might 
result  from  warehouse  storage  or  prolonged  shut¬ 
down. 

2.  Insulation  failure  being  caused  by  mechanical 
stresses  in  the  winding  due  to  high  starting  current 
inrush. 

3.  Inertia  effects  of  rotating  parts  on  motor  life. 

4.  Starting  and  stopping  voltage  surges  and  their 
effects  on  insulation  life. 


^  Discharge  gas 


A  test  was  devised  which  would  allow  a  motor  to 
operate  in  a  refrigerant  system  under  conditions  of  liquid 
refrigerant  contacting  the  motor  winding.  A  system  con¬ 
sisting  of  a  compressor  and  water-cooled  condenser  was 
assembled  as  shown  in  Fig.  2.  The  compressor  was  altered 
by  removing  the  suction  valves  from  the  cylinder  to 
prevent  overloading  of  the  system. 

The  system  was  charged  with  a  normal  charge  of  oil 
and  a  fixed  charge  (ten  pounds)  of  Refrigerant  22.  The 
pressure  in  the  system  was  controlled  by  a  water  regulat¬ 
ing  valve  and  the  condensed  refrigerant  was  allowed  to 
flow  to  the  compressor  by  gravity.  Some  pumping  re¬ 
sulted,  without  a  suction  valve,  because  of  the  losses 
through  the  suction  ports. 

Compressor  was  controlled  by  means  of  a  timer  so  that 
the  motor  would  operate  for  three  seconds  in  one  direc¬ 
tion  of  rotation,  and  then  be  reversed  in  rotation  for  a 
three-second  time  period  without  allowing  it  time  to  come 
to  rest.  In  this  manner,  1200  reversals  of  the  motor  could 
be  obtained  per  hour  and  a  fast  indication  of  motor  life 
was  obtained. 

We  believe  that  the  test  subjected  the  motor  to  simu¬ 
lated  starting  stresses,  voltage  surges,  and  effects  of 
refrigerant  on  motor  insulation. 

In  this  test  the  motor  was  not  subjected  to  high  motor 
winding  temperatures  since  temperatures  above  125  deg  F 
were  not  encountered.  The  choice  between  high  winding 
temperatures  and  the  effects  of  liquid  refrigerant  had  to 
be  made,  and  it  was  decided  to  retain  liquid  refrigerant 
in  contact  with  the  windings.  Obviously,  high  motor 
temperatures,  say  200  deg,  could  not  have  been  tested  in 


TABLE  2  —  TYPICAL  TEST  RESULTS  FOR  MOTOR 
REVERSING  TESTS 


Motor  Insulation 

1  Date  On  1  Data  Off  I 

Reveruls 

] _ Remarks 

Sample  A  -f  Varnish 

lO/l 

10/29 

230,672 

Failed 

Sample  B  +  Varnish 

6/21 

8/7 

2,397.124 

No  failure 

Sample  C 

4/24 

6/17 

1,505,324 

Failed 

Sample  C  +  Varnish 

11/16 

2/22 

1,790,756 

No  failure 

Sample  D  -f  Varnish  1 

1/31 

4/23 

1,952,590 

No  failure 

Sample  D  +  Varnish  2 

9/20 

12/16 

2,021,190 

No  failure 

Sample  E  +  Varnish 

10/3 

11/13 

835,410 

Failed 

Sample  F  -t-  Varnish 

4/23 

6/28 

1,655,850 

No  failure 
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TABLE  3  —  TYPICAL  TEST  RESULTS  FOR  MOTOR 
ENERGY  STORAGE  ABILITY  —  71/2  HP 


Motor  1 

Insulation  | 

Refrigerant 

Cycles 
to  Fail 

Time 
to  Fail, 
Minutes 

Housing 
Temperature 
at  Failure, 
deg  F 

Sample  A  +  Varnish 

22 

8 

16 

189 

Sample  A  -f  Varnish 

22 

8 

17 

198 

Sample  C  -f  Varnish 

22 

18 

42 

323 

Sample  D  -J-  Varnish 

22 

14 

27 

330 

Sample  E  -f  Varnish 

22 

18 

37 

280 

Sample  F  -f  Varnish 

22 

15 

30 

296 

liquid  refrif-M-rant  usiiiji  a  standard  com|)ressor  hecausi' 
«»f  thn  hijih  resultin''  pressures. 

The  data  shown  in  Table  2  are  typical  of  the  kind 
of  inhtrmation  obtained.  All  of  the  motor  tests  shown 
were  7’->  hp,  three  phase.  220  volts.  Other  ratings  have 
been  tested  and  the  results  obtained  were  similar. 

An  attem|>t  was  made  to  measure  voltage  surges  during 
the  reversing  test  procedure.  Some  indications  were  ob¬ 
tained  sh(»wing  voltages  in  the  vicinity  of  1000  volts,  but 
no  definite  data  were  obtainable. 

Energy  Storage  Ability  Tests 

In  order  to  simulate  conditions  sometimes  experienced 
when  current-operated  overload  protective  devices  operate, 
it  was  decided  to  test  motors  under  locked  rotor  condi¬ 
tions.  When  an  automatic  reset  overload  relay  operates 
due  to  high  current  caused  by  load,  low  voltage,  or  be¬ 
cause  of  some  mechanical  defect,  the  motor  may  cycle  on 
and  off.  A  similar  condition  exists  where  a  compressor  is 
stalled  due  to  insuflicient  motor  torcjue  to  meet  abnormal 
load  or  starting  requirements. 

In  this  test,  it  was  desired  to  determine  whether  a 
motor's  ability  to  withstand  locked  rotor  conditions  is 
an  indication  of  its  (|uality,  and  if  so,  does  the  amount 


of  time  during  which  a  motor  can  be  stalled  indicate 
sujieriority? 

Standard  compressors  were  provided  with  shafts  locked 
to  keep  them  from  turning.  The  compressors  were  charged 
with  oil  and  gaseous  Refrigerant  22  to  a  pressure  of 
125  psig.  Power  was  applied  to  the  motor  terminals  on 
a  definite  cycle  and  measurements  were  taken  of  voltage, 
temperature  and  current. 

The  program  adopted  for  applying  the  power  was  in¬ 
tended  to  simulate  the  operating  cycle  of  a  self-resetting 
overload  protective  device.  Power  was  applied  for  20 
seconds,  after  which  the  motor  was  disconnected  for  a 
period  of  100  seconds.  In  this  manner,  the  cycle  was 
repeated  every  two  minutes  until  motor  failure  occurred. 

The  results  obtained  are  shown  in  Table  3.  It  is  of 
interest  to  note  how  the  results  obtained  from  this  series 
of  tests  correlate  with  the  reversing  tests  previously  de- 
scrib<*d. 

Conclusions 

From  these  three  tests  it  may  be  concluded  that: 

1.  Refrigerant  22  in  contact  with  an  insulated  con¬ 
ductor  may  reduce  its  electric  strength.  Additional 
rerluction  takes  place  if  the  pressure  is  suddenly 
reduced,  as  is  the  case  in  a  compressor  starting. 
Tests  reproducing  these  conditions  are  of  value  in 
evaluating  insulation  systems. 

2.  Stressing  of  insulation  under  starting  conditions 
contributes  to  motor  failures,  and  a  test  to  simulate 
these  conditions  may  be  used  to  indicate  the  quality 
of  motors. 

3.  Simulated  starting  conditions  can  be  tested  by  fre¬ 
quent  reversals  of  motors  under  actual  environ¬ 
mental  conditions,  and  these  tests  correlate  with 
actual  experience. 

4.  Short  time  “locked  rotor”  tests  to  destruction  under 
controlled  conditions  will  indicate  quality  of  motor 
winding  insulation  systems. 


Toward  a  Cleaner  Air 


Designed  for  engineers  in  the  public  utilities  and  the 
cement  industry,  as  well  as  for  other  industries  concerned 
with  the  installation  of  electric  precipitation  equipment, 
is  The  Pennsylvania  State  University’s  annual  Electrical 
Precipitation  Seminar,  June  14  to  19. 

The  seminar  will  iqien  with  a  .study  of  basic  principles, 
including  the  nature  of  dust  particles,  the  ele<’trical  charg¬ 
ing  of  particles,  and  the  <-olIection  and  removal  of  charged 
particles.  Applications  and  problems  in  tbe  areas  of 
public  utilities  and  the  cement  industry,  together  with 
some  discussion  of  air  cleaning  for  air  conditioning  and 
of  air  pollution  control,  will  be  considered  as  the  seminar 
progres.ses. 

Enrolh*es  will  hear  competent  engineers  from  industry 
present  pajiers  on  the  above  subjects  during  tbe  morning 
sessions.  Afternoon  meeting  w  ill  consist  of  small,  informal 
group  discussions  with  informed  leaders  on  specific 
problems. 

Among  those  stalling  the  seminar  will  be  Dr.  Harold  J. 
White,  professor  of  applied  science,  Portland  State  Col¬ 
lege;  S.  R.  Orem,  vice  president,  Aerotec  Industries,  Inc.; 
Stephen  Vaja,  jirocess  design  engineer,  Jones  &  Laughlin 


Steel  (^»rp. ;  Robert  J.  Plass.  Joy  Manufacturing  Co.; 
(U  W.  Penney,  professor  of  electrical  engineering,  Car¬ 
negie  Institute  of  Technology;  and  Bernhardt  V.  Lind, 
senior  industrial  hygienist,  State  of  New  Jersey. 

•  •  • 

The  Industrial  Gas  Cleaning  Institute,  which  was  formed 
to  advance  techniques  in  the  control  of  air  pollution,  has 
received  its  certificate  of  incorporation  from  the  State  of 
New  York.  Membership  in  the  association  includes  all  of 
the  major  manufacturers  of  equipment  used  to  clean 
industrial  gas. 

At  the  first  annual  meeting  of  the  Institute  recently 
held  in  New  York  City,  the  membership  set  forth  the 
primary  objectives  of  the  new  trade  organization.  These 
include  the  distribution  of  information  relating  to  air 
pollution  control  in  order  to  bring  about  a  greater  under¬ 
standing  by  the  public  of  the  many  technical  problems 
involved;  the  })erfection  of  standards  of  design,  tests 
and  operation  of  gas  cleaning  equipment  for  the  benefit 
of  users;  and  the  furtherance  of  cooperation  between  all 
governmental  bodies  and  the  manufacturers  to  assure 
maximum  effort  in  the  solution  of  this  problem. 
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Tips  on 
Automatic 
Control  of 
Fan-Coil  Units 


Fig.  I.  Proportional  electronic  valve  controlling 
fan-coil  unit. 


JOHN  SCHWARTZ 

Field  Engineer,  Barber-Colman  Co. 
Rockford,  III. 


Fan-coil  units  are  relatively  simple  devices  for 
heating  and/or  cooling,  and  they  are  suited  to 
the  application  of  equally  straightforward  control 
systems.  In  order  to  facilitate  the  selection  of 
automatic  control  systems  for  these  units,  the 
author  describes  four  predominant  methods  of 
control  and  outlines  the  suitability  of  each  one. 


A  FAN-COIL  unit,  within  the  text  of  this  article,  is 
defined  as  an  assembly  consisting  of  a  cabinet,  fan 
and  motor,  and  a  finned  heat  transfer  service  through 
which  hot  or  chilled  water  may  be  circulated.  Other  fea¬ 
tures,  such  as  filters  and  outdoor  air  dampers,  add  to  the 
utility  but  may  be  optional  accessories  in  some  units. 

Still  other  units  having  the  same  basic  components  are 
available  with  unusual  features,  including  face  and  bypass 
dampers.  These  more  elaborate  units  are  not  included 
in  the  above  definition  nor  in  the  following  discussion. 
Complete  details  of  fan-coil  unit  features  and  application 
have  been  thoroughly  covered  in  a  previous  article.^ 

Fan-coil  units  serve  a  useful  purpose  when  heating 
and  cooling  are  desired  at  moderate  initial  cost.  Under 
some  conditions  the  units  may  fall  short  of  complete 
regulation  of  humidity.*  However,  the  same  may  be 
said  of  some  other  types  of  equipment,  especially  if 
misapplied. 

With  knowledge  of  the  limits,  and  by  judicious  applica¬ 
tion,  many  satisfactory  cooling  installations  of  these 
units  have  been  made.  Attempts  to  employ  controls  poorly 
adapted  to  the  application,  or  efforts  to  get  by  with 
manual  on-off  operation  often  have  spoiled  what  other¬ 
wise  would  have  been  a  successful  installation.  Properly 
selected  automatic  controls  go  a  long  way  in  contributing 
to  user  satisfaction. 

Since  most  of  the  control  methods  to  be  described  apply 
equally  to  heating  or  cooling  operation,  let’s  assume  units 

*  William  H.  Divine,  "Fan  Coil  Units  and  Systems,"  Air  Condi¬ 
tioning,  Heating  and  Ventilating,  December,  1959,  pp.  67-80. 

’Maurice  J.  Wilson,  "Limitations  of  All-Water  Cooling,"  Air 
Conditioning,  Heating  and  Ventilating,  February,  1959,  pp.  89-93. 
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will  I)*'  operaUtl  all  year  for  both  healirig  and  rooliiip, 
with  appropriate  ehange-over.  Predominant  ways  of 
eontrollin^  fan-e«>if  units  ineliide  the  following: 

1.  Pr«)portionaf  control  usinp  a  coil  valve  and  thermo¬ 
stat. 

2.  Two-position  control  iisinp  a  coil  valve  and  thermo¬ 
stat. 

3.  Kan  control  usitig  a  room  thermostat. 

■1.  Comhination  control  usiii"  a  thermostat  ( onlrolliti" 
a  fan  and  a  two-position  coil  valve  in  sequence. 

Kxeept  in  the  cast^  of  Item  3  where  the  fan  is  operated 
intermittently,  thermostat  elements  mounted  in  return  air 
may  he  employed.  Keturn  air  control  is  applieahle  l)e- 
eause  a  typical  fan-eoil  unit  does  not  include  100%  out¬ 
door  air  ventilation  in  its  operating  sequence.  However, 
improved  j)erformance  could  be  realized  if  sampling 
chambers  were  provided  at  least  14  inches  above  the 
floor  in  the  front  of  units.^  Perhaps  this  is  the  time  to  ask 
your  indulgence  by  suggesting  that  fan-coil  units  might 
easily  he  manufactured  like  their  unit  ventilator  cousins, 
with  sampling  chambers  provided  for  the  thermostat 
element  location. 


^John  Schwartz,  "Modern  Technique  for  Unit  Ventilator  Control," 
Air  Conditioning ,  Heating  and  Ventilating,  June,  1959,  pp.  97-98. 


Continuous  fan  operation  jtrovides  uniform  background 
noise  which  may  be  preferred  over  intermittent  noise  in 
many  applications. 

Proportional  Control 

Proportional  control  achieved  by  a  two-way  or  three- 
way  coil  valve  has  been  favored  by  many  engineers.  It 
carries  the  inference  of  “high-cjuality  job,”  and  can  be 
relied  on  to  deliver  g(K»d  control  performance  in  this 
application.  There  are  substantial  arguments  favoring 
two-way  valves  in  lieu  of  three-way  valves  for  propor¬ 
tional  or  modulating  control.  The  two-way  pattern,  in 
the  present  state  of  valve  design  technique,  is  more  readily 
characterized  by  equal  percentage  flow.  Two-way  valve 
throttling  ))erformance,  expressed  in  terms  of  “system 
turndown  ratio”  is  superior  to  that  obtained  from  cur¬ 
rently  available  three-way  valves.  When  two-way  valves 
are  selected,  a  means  of  regulating  the  supply  main 
pressure  should  he  provided.  Often,  a  system  bypass  con¬ 
taining  a  pressure  regulating  valve  is  installed  to  permit 
How  of  water  from  supply  to  return  main  when  coil 
circuits  are  closed.  Thus,  high  pump  head  pressure  is 
avoided.  The  fan  operates  continuously  in  this  applica¬ 
tion.  S«*e  Fig.  1,  and  also  illustrations  at  bottom  of  this 
page. 

Two-Position  Control 

Two-position  coil  valves  offer  a  simple  and  dependable 
form  of  eontrol  for  fan-coil  units.  In  this  case  the  choice 
of  tw()-wa\  or  three-way  valves  depends  on  the  desired 
piping  arrangement  rather  than  on  any  consideration  of 
])erformance.  Again,  the  fan  is  operated  continuously  m 
most  applications  involving  two-position  coil  valves  as 
the  means  of  control.  (An  exception  to  this  statement  will 
he  described  later.) 

Thermostatic  Control  of  Fan 

Intermittent  fan  ojreration  from  a  rooin  thermostat 
involves  the  least  equipment  of  any  automatic  control 


Fig.  3.  (Right)  Two-way  coil  valve  arrangement  with  con¬ 
tinuous  fan  operation. 


Y—  Room  or  return  air 
\  thermostat 


Fig.  4.  (Left)  Three-way  coil  valve  arrangement  with  con¬ 
tinuous  fan  operation. 
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Sequence 

Temperature  rise  Al,  then  B2 
Temperature  drop  B3,  then  A4 


2  stage  room 
thermostat;  two 
SPOT  switches 
in  sequence 


Power  supply 
for  unit 


Heat 

Change-over  strap  on  or 
remote  bulb  thermostat 
located  on  continuous 
flow  supply  piping 


Speed  changing  reactor 
with  fan-coil  unit 
(Multispeed  device 
sometimes  inside  motor) 


Fig.  5.  Elementary  diagram  for  two- 
stage  fan  speed  control,  including 
automatic  summer-winter  change-over. 


system  for  fan-coil  units.  Use  of  a  two-stage  thermostat 
is  recommended  for  fan  control  because  of  the  marked 
improvement  in  control  performance  obtained  at  little 
additional  cost.  Two-stage  thermostats  take  advantage  of 
the  multispeed  motor  which  most  fan-coil  units  have  as 
standard  equipment.  See  Fig.  5. 

A  two-stage  thermostat  helps  eliminate  a  source  of 
irritation  sometimes  encountered  with  fan-controlled 
cooling  units.  Under  certain  conditions,  moisture  from 
room  air  may  condense  on  cabinet  parts  when  the  fan  is 
inoperative.  Constant  circulation  of  chilled  water  through 
the  coil,  without  air  circulation,  cools  the  cabinet.  If 
metal  sections  reach  dew-point  temperature,  condensa¬ 
tion  occurs  and  inevitably  results  in  annoying  puddles 
on  the  floor.  The  fan  operates  more  of  the  time  when 
controlled  by  a  two-stage  thermostat,  in  comparison  to 
single-stage  control.  By  minimizing  “fan-off”  time,  the 
possibility  of  moisture  condensation  is  reduced. 

Remember  to  avoid  return  air  thermostat  location  in 
any  installation  where  the  fan  is  periodically  stopped. 

Combination  Fan  and  Valve  Control 

A  two-fold  advantage  offered  by  this  control  system  is 
the  absolute  freedom  from  the  problem  of  condensation, 
together  with  a  more  refined  control  cycle  than  can  be 
obtained  by  cycling  the  fan  alone.  Circuits  are  arranged 
for  continuous  fan  operation.  'Fhe  fan  runs  at  low  speed 
and  the  coil  valve  opens  on  the  initial  call  for  heating 
or  cooling.  When  additional  heating  or  cooling  is  re¬ 
quired,  the  fan  is  shifted  to  the  higher  speed  by  a  two- 
stage  thermostat. 

Change-Over  for  Year-Round  Operation 

Each  time  an  installation  is  made  to  fulfill  both  heating 
and  cooling  functions,  the  summer-to-winter  change-over 
mechanism  must  be  selected.  Actually,  there  are  two 
distinct  considerations  which  have  to  be  resolved.  First 
of  these  is  changing  the  central  source  from  a  heating  to 
a  cooling  medium,  or  vice-versa ;  and  second,  the  change¬ 


over  of  the  room  units.  Automatic  change-over  of  the 
source  of  hot  or  chilled  water  can  be  initiated  by  a 
thermostat  sensing  outdoor  temperature.  Change-over  of 
room  units  can  be  done  either  centrally  or  by  individual 
elements  sensing  temperature  of  supply  water  at  each 
unit. 

The  decision  for  manual  or  automatic  change-over  of 
the  central  system  is  largely  determined  by  the  demand 
for  uninterrupted  automatic  control.  When  the  central 
source  is  changed  over  automatically,  the  room  units 
also  must  be  changed  automatically  for  heating  or  cooling 
operation. 

If  manual  change-over  of  the  source  is  employed,  the 
room  units  may  be  changed  manually.  Except  for  small 
installations  with  only  a  few  units,  manual  change-over  is 
best  accomplished  by  a  central  switching  device  which 
permits  manual  change-over  of  all  room  units  from  one 
spot  without  having  to  visit  each  unit.  This  convenience 
is  especially  valuable  when  change-over  is  made  several 
times,  as  often  required  in  the  intermediate  seasons. 

Automatic  change-over  of  fan-coil  units  is  practical 
and  convenient  with  either  manual  or  automatic  system 
change-over.  As  shown  in  Fig  5,  it  provides  reliable 
assurance  that  all  room  units  will  be  controlled  in  ac¬ 
cordance  with  the  medium  supplied  to  the  units;  that  is, 
cooling  performance  with  chilled  water,  and  heating 
performance  with  hot  water.  The  automatic  change-over 
controls  may  be  centrally  located,  or  they  may  consist 
of  elements  located  at  each  of  the  room  units.  Both 
methods  accomplish  the  desired  function — the  choice  is 
made  on  the  basis  of  installation  convenience.  Outdoor 
reset  of  winter  supply  water  temperature  materially  aids 
control  action  during  heating  operation. 

Fan-coil  units  are  relatively  simple  devices  for  heating 
and/or  cooling.  They  are  adapted  for  the  application  of 
equally  straightforward  control  systems.  After  carefully 
analyzing  the  requirements  and  the  conditions  under 
which  they  will  function,  a  proper  selection  from  the 
control  systems  here  suggested  will  foster  best  possible 
results  in  performance. 
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Underground  River  is  Source  and  Sink  for 

Wichita  School  Heat  Pump 


By  taking  advantage  of  the  Underground  Arkansas  River,  engineers  have 
provided  a  high  school  with  a  year-round  comfort  conditioning  system  in 
a  mechanical  contract  that  will  cost  less  than  comparable  contracts  for 
similar  schools  in  the  neighborhood,  but  which  are  not  air  conditioned. 


C.  ELMO  WAGNER 

Chief  Mechanical  Engineer 
Williamson,  Loebsacic  &  Associates 
Topeka,  Kansas 

OniAI.  Hl(;il  SCIHM)!..  Disliicf  No.  I‘>1.  S-<l»v%uk 
(bounty,  Kansas,  is  iwlifVfd  h»  have  scseral  firsts,  one 
of  which  is  its  cainpus-typc  layout  with  air  conditioning 
and  heating  accomplished  with  a  700-h|)  watcr-to-water 
hc^t  ])uni|). 

The  school,  scheduled  for  completion  this  Fall,  will 
accommodate  ]20<)  to  15^M)  students  on  an  «{()-acre  site. 
Kdin  ational  facilities  are  housed  in  nine  separate  build¬ 
ings,  as  detailed  on  the  following  jiage.  Each  liuilding 
houst^s  a  separate  area  of  instruction. 

Air  Conditioning  Costs  Nothing 

Total  cost  of  construction,  hase<l  on  initial  signed  con¬ 
tracts,  is  $2,21. ‘>,727  <»r  $i2.‘tJ>  jH*r  s(|  ft.  Total  me<-hanical 
I'ontract,  including  plumbing,  heating  and  air-condition¬ 
ing.  water  sup|)ly  wells,  and  heat  pump  machinery  is 
$2.75  |>er  sq  ft.  These  prices  are  actually  lower  than  many 
schools  in  the  same  construction  area  which  have  not 
been  provided  with  air-conditioning. 

Unlimited  Underground  Water  Supply 

The  school  site  is  located  over  an  unlimiteii  under¬ 
ground  water  supply  sometimes  referred  to  as  the 
Enderground  Arkansas  River.  This  water  supply  has  a 
tem|K*rature  of  60  deg  F,  varying  only  slightly  from 
winter  to  summer. 

During  preliminary  stages  of  di*sign,  the  School  Board 
faced  the  problem  of  <letermining  the  tyj)e  of  fuel  to  be 
used  for  the  j)r<)ject. 

A  thorough  investigation  was  made  of  available  fuels 
and  their  costs.  This  investigation  brought  the  following 
facts  to  light:  Natural  gas  was  available  at  a  non-inter- 
ruptible  basis,  the  average  cost  for  the  (estimated  quantity 
to  be  used  each  month  was  appr«>ximately  2‘)  cents  per 
thousand  cubic  feet.  Fuel  oil  was  available  for  around 
11.5  cents  i)er  gallon.  Electricity  was  available  for  heating 
on  a  non-interruptible  basis  for  1 .25  cents  |ht  kwh,  with 
no  demand  charge. 

By  using  this  6()-deg  water  as  a  heat  source,  it  was 
found  that  a  water-to-water  heat  pump  could  be  economi¬ 
cally  utilized  to  provide  both  heating  and  air-conditioning 
for  the  project.  Preliminary  studies  showed  the  COP 


(c(H*lhcienl  <)f  performance)  btr  heating  with  the  heat 
pump  to  be  8.85  and  revealed  the  following  annual 
com|)arative  fuel  costs. 

Basetl  on  an  estimated  building  heat  loss  of  8,500,000 
Btu  per  hr,  annual  costs  of  the  available  fuels  were: 


Fuel  1 

Unit  Cost 

1  Annual  Cost 

Non-interruptible  natural  gas 

$.43  per  1000  cu  ft 

$  7,600 

Interruptible  natural  gas 

$.29  per  1000  cu  ft 

5,147 

No.  2  fuel  oil 

$.115  per  gal 

14  650 

Electricity,  direct  resistance 

$.0125  per  kwh 

26,700 

Electricity,  using  heat  pump, 

COP  =  3.85 

$.0125  per  kwh 

6,940 

Why  Heat  Pump  Was  Chosen 

Because  the  school  was  to  be  air-conditioned  and 
because  of  the  unlimited  supply  of  60-deg  ground  water, 
it  was  found  that  the  heat  pump  installation  offered  the 
following  advantages  over  the  more  conventional  heating 
and  air  conditioning  methods: 

Heating 

1.  Elimination  of  boiler  installation  cost. 

2.  Elimination  of  boiler  maintenance  costs. 

3.  A  smaller  equipment  room  resulting  from  elimina¬ 
tion  <»f  boilers. 

4.  Lower  insurance  rates  due  to  the  elimination  of 
flame  type  boilers. 

5.  Elimination  of  boiler  stack. 

6.  of  lowest  non-interruptible  fuel  cost. 

7.  Stand-by  equipment  unnecessary. 

Cooling 

1.  Elimination  of  cooling  tower  installation. 

2.  Elimination  of  cooling  tower  maintenance. 

3.  Lower  o|)erating  costs  for  air-conditioning. 

Heat  Pump  Installation  Details 

Total  calculated  heat  lo.ss  for  the  project,  including 
ventilation  air,  is  10,600,000  Btuh.  Total  cooling  load  is 
4,700,(K)0  Btuh.  (The  gymnasium  and  shop  buildings  are 
not  air-conditioned.) 

The  heat  pump  system  consists  of  a  700-hp,  open  type, 
refrigerant-12,  centrifugal  com|)iessor  with  condenser 
capable  of  heating  1,775  gpm  of  water  from  114  to  122.7 
deg,  plus  resistance  heaters  to  boost  the  water  from  122.7 
to  125  deg,  while  800  gpm  of  60-deg  w'ell  water  is  cooled 
to  45.5  deg  in  the  evaporator.  During  the  cooling  cycle. 
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Kansas  school  is  housed  in  nine  separate  buildings,  each 
a  separate  area  of  instruction. 

Unit  I  is  the  Administration  Building,  providing  offices 
for  the  superintendent,  principal,  registrar  and  counselors. 
Units  2,  3,  4  and  5  are  classroom  buildings,  providing 
space  for  social  science,  language,  mathematics  and 
science  classes.  Unit  6  is  the  gymnasium  building,  also 
housing  the  wrestling  room,  corrective  gym,  classrooms, 
physical  education  offices  and  swimming  pool.  Unit  7  is 


the  shop  building  consisting  of  a  metal  shop,  woodworking 
shop,  electronics  shop  and  classrooms.  This  building  also 
houses  the  central  heating  and  air  conditioning  plant.  Unit 
8  is  the  auditorium  and  fine  arts  building  with  space  for 
instrumental  rooms,  stage  work  shop,  art  laboratory  and 
craft  shop.  Unit  9  is  a  round  building  located  as  the  focal 
point  of  the  campus  and  serves  not  only  as  a  cafeteria 
with  kitchen  and  snack  bar  facilities,  but  also  as  a  student 
union. 


1,775  gpm  of  water  for  the  building  loop  is  cooled  from 
50.3  to  45  deg  while  800  gpm  of  60  deg  water  is  heated 
to  74.8  deg  through  the  condenser. 

Total  design  brake  horsepower  for  heating  is  770,  and 
for  cooling,  413. 

Well  water  is  supplied  through  a  30-hp  turbine  type 
pump  from  a  40-ft  deep  well  outside  the  central  heating 
and  air-conditioning  plant. 

Resistance  Heating  Seldom  Needed 

The  heat  pump — resistance  heater  combination  was 
chosen  over  a  straight  heat  pump  installation  to  keep  the 
installation  c«)st  within  allowable  limits,  and  is  justified 
by  the  relatively  few  hours  during  the  year  that  the 
resistance  heat  w  ill  be  required. 

Total  heat  loss  of  the  building  at  — 10  deg  outside  is 
10,600,000  Btuh.  At  night,  this  load  will  be  reduced  to 
8,900,000  Btuh  by  eliminating  much  of  the  ventilating 
load.  The  heat  pump,  operating  at  design  capacity,  will 
produce  7,750,0(K)  Btuh  leaving  only  1,150,000  Btuh  to 
be  produced  by  the  resistance  heaters  at  — 10  deg  outside. 
During  the  day,  the  10,600,000- Btuh  design  heat  load  will 
be  greatly  reduced  by  interna!  gains,  such  as  lighting, 
kitchen,  equipment,  motors,  and  human  occupancy.  These 
internal  heat  gains  will  be  approximately  1,120,000  Btuh, 
reducing  the  actual  total  heat  loss  to  9,480,000  Btuh 
leaving  only  1,730,000  Btuh  to  be  supplied  by  the 
resistance  heaters  at  —10  deg  outside. 

The  outside  temperature  below  which  the  resistance 
heaters  will  be  required  is  calculateil  as  follows: 

At  design  outside  temperature  of  — 10  deg  and  design 


indoor  temperature  of  +70  deg,  the  temperature  differ¬ 
ence  is  80  deg.  When  this  condition  occurs  at  night,  it  was 
ascertained  that  the  adjusted  heat  loss  is  8,900,000  Btuh. 
Of  this  heat  loss,  7,750,000  Btuh  is  supplied  by  the  heat 
pump.  If  total  heat  loss  were  only  7,750,000  Btuh, 
supplementary  resistance  heating  would  not  be  necessary. 

To  find  the  temperature  difference,  inside  to  outside, 
above  which  no  supplementary  heat  is  needed,  a  propor¬ 
tion  is  formed,  based  on  the  fact  that  heat  loss  is  propor¬ 
tional  to  temperature  differential; 

heat  loss  supplied  by  pump _  unknown  temp,  diff. 

heat  loss  at  —10  deg  temn.  diff.  at  —10  deg. 
7,750,000  ^  t, 

8,900,000  “  80 

tx  =  69.7,  approximately  70  deg 
toiitslde  tingide  t*  70 

t.„.i»ide  =  0  deg  (approximately) 

In  the  daytime,  adjusted  heat  loss  at  design  conditions 
is  9,480,000  Btuh.  To  find  the  outside  temperature  below 
which  resistance  heating  is  needed,  the  proportion  is  set 
up: 

7,750,000  ^  t, 

8,‘X)0,000  80 

tx  =  64.4  deg 
tontslde  4.5  deg 

A  tabulation  of  weather  data  for  the  Wichita,  Kan. 
area  shows  that  temperatures  of  1-5  to  — 4  deg  are 
actually  experienced  only  about  60  hours  during  the  entire 
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Iiratiiig  s<;u$t<>n.  The  1939  ASHAE  (juidc  further  indicates 
that  a  -  -6  deg  temperature  occurs  only  once  in  13  years 
and  0  deg  tein|K?rature  occurs  only  once  in  5  years  in  the 
same  area. 

Bas<*d  on  the  preceding  tabulations,  it  can  he  seen  that 
the  resistance  heaters  will  rarely  lie  in  operation,  and  then 
only  for  short  j)eriod3  of  time. 

Single  Loop  Serves  All  Buildings 

Be<-ause  of  the  relatively  few  inlerioi  zones  and  the 
estahlishiHl  distance  hetwwm  buildings,  a  single  distribu¬ 
tion  loop  is  used.  This  piping  loop  between  all  the  build¬ 
ings  will  carry  either  hot  or  chilled  water  to  the  room 
heating  and  cooling  utiils  as  required  by  the  weather 
conditions. 

Room  Units  Heat  and  Cool  Simultaneously 

Classroom  heating  and  cooling  units  are  of  the  standard 
year-round  unit  ventilator  type  with  coils  for  either  hot 
or  chille<l  water,  drip  pan,  and  damper  controls,  capable 
of  handling  100%  outside  air. 

On  some  days,  when  the  cential  system  is  o[)erating  on 
the  heating  cycle,  it  is  possible  that  certain  rooms  will 
require  cooling  because  of  internal  or  solar  heat  gain. 
ITie  unit  ventilators  with  pneumatic  damper  control  will 
automatically  position  the  outside  air  damper  to  bring  in 
enough  outside  air  to  maintain  the  desired  room 
temjjerature. 

The  control  cycle  use<l.  Type  Y,  provides  for  100% 
recirculated  air  on  warm-up.  After  the  room  has  reached 
the  thermostat  setting,  the  outside  air  damper  modulates 


to  take  in  variable  amounts  of  outside  air  as  required. 

Future  Operating  Costs 

Statistics  show  that  over  the  past  several  years  while 
other  fuels  have  risen  in  cost,  electrical  energy  has 
actually  decreased  in  cost.  A  study  of  fuel  costs  for  the 
last  17  years  indicates  that  the  consumer  cost  of  natural 
gas  has  risen  55%  and  the  cost  of  electricity  has  de¬ 
creased  19%  during  the  same  period  of  time. 

There  is  every  reason  to  believe  that  this  trend  will 
continue  still  further,  making  it  expedient  that  considera¬ 
tion  be  given  to  future  o[)erationaI  costs  when  selecting 
heating  equipment  and  fuels  for  permanent  structures. 

The  heat  pump  operational  costs  are  very  favorable 
now  in  many  areas  and  will  no  doubt  improve  in  this 
regard  in  the  future. 

A  Progressive  School  Administration 

Besides  being  the  only  school  in  the  state  to  be  heated 
and  cooled  with  this  type  of  system  this  school  also 
boasts  other  unique  features  such  as  a  driver  training 
course  with  a  system  or  roads  and  stop  lights  and  an  air¬ 
plane  landing  strip. 

A  second  school  plant  based  on  the  same  basic  plan  is 
now  on  the  drawing  boards. 

The  facilities  provided  by  these  school  plants  exemplify 
the  far  sighted  and  progressive  thinking  of  the  school 
board  and  their  administrators,  and  make  it  one  of  the 
most  outstanding  and  progressive  schools  in  the  whole 
Middle  West. 


Application  of  Barometric  Dampers 


Most  chimneys  and  stacks  are  sized  to  cope  with  the 
worst  possible  conditi(»ns.  As  a  result,  they  are  oversized 
for  most  conditions.  Without  some  control  of  draft,  too 


RIGHT  WRONG 


Upper  left:  clamper  located  opposite  stack.  Note  air 
flow  through  damper  is  at  right  angles  to  gas  flow  from 
furnace.  Lower  left,  damper  is  on  side  of  horizontal  pipe. 
Upper  right:  not  enough  space  available  on  flue  pipe,  so 
damper  is  installed  in  chimney  on  level  with  flue  pipe  or 
above,  but  not  as  in  lower  right-hand  illustration,  so  gases 
flow  directly  into  damper  collar  against  gate,  for  poor 
regulation  results  from  this  last  arrangement. 


much  fuel  is  burned  and  non-working  air  is  heated,  only 
to  be  wasted  up  the  chimney.  The  cure  is  a  free-swinging 
damper  on  the  stack,  adjusted  to  maintain  proper  draft 
on  the  flue  pipe  regardless  of  the  various  fact(»rs  that 
affect  draft. 

The  following  an?  some  basic  rules  suggested  by 
Bituminous  Coal  Institute,  Washington,  I).C.,  to  keep  fuel 
costs  at  a  minimum: 

1.  Select  a  damper  of  the  proper  size  to  fit  the  boiler 
outlet  or  breeching;  follow  the  manufacturer’s  recom¬ 
mendations. 

2.  Install  the  damper  on  the  flue  or  breeching. 

3.  Install  the  damper  as  close  to  the  boiler  outlet  as 
possible.  In  multiple-boiler  plants,  install  a  damper  for 
each  boiler  to  get  tbe  best  results. 

4.  Set  the  damper  blade  out  from  the  breeching  so  it 
does  not  extend  into  the  gas  stream  w  hen  in  the  w  ide  open 
(horizontal)  position. 

5.  The  damper  blade  should  be  exactly  vertical  when 
in  the  closed  position  and  the  shaft  (axis  of  turning) 
exactly  horizontal. 

To  adjust  the  barometric  damper: 

1.  Operate  the  stoker  at  full  firing  rate. 

2.  Adjust  undergrate  air  to  the  desired  proportion. 

3.  Move  the  weight  on  the  barometric  damper  lever 
until  tbe  desired  furnace  draft  is  obtained.  Lock  the 
weight  in  this  position. 
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A  RADAR,  one  of  the  meteorologist's  most  promising  tools 
for  weather  prediction,  can  not  only  pick  up  oncoming  fronts 
and  storms  but  also  provide  information  on  their  structure  and 
movement.  At  left,  a  radar  picture  of  a  storm's  horizontal 
extent  is  presented.  At  right,  the  scope  shows  a  vertical  section 
of  a  thunderstorm  developing  nearby  and  a  more  mature  storm 
developing  in  the  distance.  Photographs  supplied  through  the 
courtesy  of  Stanford  Research  Institute,  Menlo  Park,  Calif. 


araaraphi 


predictability' 


►  YEARS  OF  FATIGUE  are  compressed  into 
minutes  by  resonance  bending  tests  of  metal  pipe 
and  fittings  at  Tube  Turns  Div.,  Chemetron  Corp., 
Louisville,  Ky.  In  photo,  research  engineers  Induce 
vibration  in  4-Inch  carbon  steel  pipe  at  approximately 
4300  cycles  per  minute.  Pressure  inside  pipe  decreases 
when  fatigue  crack  occurs,  automatically  stopping 
experiment.  Accurate  measurement  of  cycles  up  to 
the  point  of  failure  Is  the  basis  for  prediction  of  the 
probable  years  of  service  In  the  life  of  the  pipe. 


ELECTRICAL  ANALOG  is  being  used 
in  Worthington  Corp.'s  new  research  lab  at 
firm's  compressor  and  engine  plant  In 
Buffalo,  N.  Y.  Designed  to  reduce  costly 
piping  alterations  at  compressor  stations 
along  new  natural  gas  pipe  lines,  the  com¬ 
puter  allows  engineers  to  create  electrical 
circuit  analogies  which  accurately  predict 
machine  and  system  performance  before 
design  is  finalized  and  construction  is  begun. 


Applying  Weather  Data 
to  Greenhouse  Cooling 


Design  outside  temperatures  for  comfort  conditioning  do  not  properly 
apply  to  cooling  greenhouses.  The  author  tells  what  data  the  designer 
must  get  and  how  to  calculate  air  and  water  requirements  from  them. 


C.  P.  HEDLIN 

Associate  Professor,  Department  of  Engineering  Science 
Ontario  Agricultural  College,  Guelph,  Canada 

Many  };rt*t*iih<)us«*s  are  equipped  with  eross-ventilation 
systems  using  evaporative  cooling  of  the  air.  In  the 
fan-pad  system,  cooling  is  effected  by  |»assing  the  air 
through  pads  of  loosely  j)acked  material  which  are  kept 
wet  by  trickling  wafer  through  them.  In  another  system, 
water  is  sprayed  into  the  incoming  air  through  nozzles 
operating  at  psi.  A  hank  of  nozzles  is  placed  at 

the  air  inlet  and,  if  the  greenhouse  is  wide,  one  or  more 
additional  hanks  may  be  placed  part  way  across  the 
house.  The  air  is  heated  as  it  moves  through  the  green¬ 
house  and  the  additional  spray  banks  are  used  to  cool 
it  again. 

On-off  control  of  spray  water  is  effected  by  using  a 
humidistat,  thermostat,  or  droplet-sensing  device  in  con¬ 
junction  with  a  solenoid  valve.  Discussion  here  is  limited 
to  fan-pad  systems  and  to  spray  systems  having  a  single 
bank  of  nozzles.  Solar  radiation,  weather  conditions,  and 
allowable  greenhouse  tenijwratures  play  important  parts 
in  the  design  of  such  cooling  sy  stems. 

Design  Variables 

In  designing  an  evaporative  cooling  system,  it  is  first 
necessary  to  evaluate  air  flow  and  water  requirements. 
The  controlling  factor  in  this  cooling  problem  is  green¬ 
house  temperature.  In  the  following  discussion,  evaluation 
of  outdoor  design  temperatures,  and  of  air  flow  and  water 
requirements,  is  based  on  use  of  a  greenhouse  design 
temperature  which  must  not  be  exceeded,  even  under 
the  most  severe  conditions.  In  effect,  this  means  that  out- 
d«»or  tem}>eratures  used  for  system  design  must  be  extreme 
values,  available  from  weather  records. 

Note  that  this  is  not  in  keeping  with  the  procedure 
usually  followed  in  other  fields,  where  some  leeway  is 
usually  allowed  by  selecting  tem|>eratures  which  are  dif¬ 
ferent  from  the  most  severe  recorded  (for  instance,  the 
2*4%  basis,  commonly  recommended  for  building  heat 
loss  calculations). 

A  somewhat  negative  argument  for  using  a  never-to-be- 
exceeded  greenhouse  temperature  is  that  there  does  not 
seem  to  be  enough  knowledge  about  the  way  in  which 
plant  development  is  affected  to  permit  establishment  of 
a  realistic  value  analogous  to  the  2%%  value. 


Heating  and  Humidification  of  Ventilating  Air 

During  the  critical  10  a.m.  to  4  p.m.  period,  heat  gain 
from  solar  radiation  is  high.  Heat  gains  from  other 
sources  are  small  in  comparison  and  mav  reasonably  be 
neglected. 

About  5()'f;  of  solar  radiation  entering  the  house  be¬ 
comes  sensible  heat.  Most  of  the  remaining  50%  evapo¬ 
rates  moisture  from  wetted  surfaces  and  appears  as  latent 
heat  (See  Reference  1 ). Regardless  of  which  form  it  takes, 
it  must  eventually  he  absorbed  and  removed  by  the  venti¬ 
lating  air.  Therefore,  the  cooling  load  is  taken  to  be  the 
total  instantaneous  rate  of  heat  gain  through  a  horizontal 
single  sheet  of  unshaded  glass  at  noon  on  August  1,  with 
a  clear  atmosphere. 

The  process  of  humidification  and  heating  can  be 
dividerl  into  two  steps,  as  illustrated  in  Fig.  1.  First, 
adiabatic  humidification  by  sprays  or  wetted  pads 
(A  —  Hi,  or  A  —  Hz)  and  second,  addition  of  sensible 
and  latent  heat,  resulting  from  insolation,  in  about  equal 
amounts  (R,  —  C,  or  B,  —  C2). 


Fig.  I.  Skeleton  psychrometric  chart,  showing  heating  and 
humidification  of  ventilation  air  as  It  passes  through  a 
fan-pad  cooler  (Step  I)  and  through  greenhouse  (Step  2), 
along  two  possible  paths. 
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Design  Wet-Bulb  and  Air  Flow  Requirement 

If  the  cooling  load  is  x  Btu  per  hr  per  square  foot  of 
floor,  and  ho  —  is  the  enthalpy  change  experienced  by 
the  air  in  passing  through  the  greenhouse,  the  rate  of 
air  flow*  Q,  Ih  per  hr  per  square  foot  of  floor  is 

Q  =  x-~  {ho  -  h,). 

Since  the  enthalpy  of  air  is  closely  related  to  its  wet- 
bulh  temperature,  the  value  of  hi,  the  enthalpy  of  the  in¬ 
coming  air,  to  he  used  to  find  the  required  air  flow  rate, 
depends  only  on  the  outside  design  wet-bulb  temperature. 

The  method  of  selecting  design  temperatures  was  dis¬ 
cussed  in  the  section  Design  Variables,  above.  Values  in 
Table  1  are  the  highest  noon  wet-bulb  temperatures  found 
in  available  records  which  occurred  simultaneously  with 
a  sky  cover  of  0.3  or  less.  Sky  cover  factor  was  included 
because  incident  solar  radiation,  and  therefore  cooling 
load,  is  appreciably  reduced  by  cloud  cover  (See  Refer¬ 
ence  2).  It  is  on  clear  days  that  the  most  severe  cooling 
problems  are  likely  to  occur.  The  value  of  0.3  was  rather 
arbitrarily  selected  by  using  information  given  in 
Reference  2. 

As  the  air  moves  across  the  greenhouse,  heat  is  added 
to  it  and  the  highest  temperature  will  be  reached  just  as 
it  reaches  the  outlet.  Therefore  tm,  which  is  the  maximum 
temperature  to  be  permitted  in  the  house,  limits  the  tem¬ 
perature  and  therefore  the  enthalpy,  ho  of  the  outgoing 
air.  (Fig.  1) 

Design  Dry-Bulb  and  Cooling  Water  Requirement 

Figure  1  shows  that  the  amount  of  heat  which  can  be 
picked  up  by  the  air  in  Step  2  of  the  process  without 
exceeding  tm  depends  primarily  on  how  much  the  air  is 
initially  cooled  below  1^.  If  there  is  an  insufficient  supply 
of  water  to  adequately  cool  the  air,  either  the  enthalpy 
change  in  Step  2  will  have  to  be  reduced,  or  tm  will  be 
exceeded. 

If  the  air  is  to  be  cooled  a  given  number  of  degrees 
below  tm,  the  amount  of  water  required  increases  as  the 
dry-bulb  temperature  of  the  air  increases  and  this  increase 
is  more  or  less  independent  of  the  wet-bulb  temperature. 
To  be  sure  of  having  enough  water,  a  high  design  dry- 
bulb  temperature  should  be  used.  Using  a  number  of 
years  of  weather  records  from  several  stations,  the  values 
given  in  Table  1  were  selected  by  taking  the  highest 
noon  dry-bulb  temperature  which  occurred  simultaneously 
with  a  sky  cover  of  0.3  or  less. 

Calculation  of  Air  and  Water  Requirements 
Example  1:  A  fan-pad  system  at  Raleigh,  N.C.  has  a  hu¬ 
midifying  effectiveness  of  80%.  Air  flow  and  water 
requirements  per  square  foot  of  greenhouse  floor  are  to 
be  found.  Maximum  allowable  greenhouse  temperature, 
t,n  is  90  deg. 

Solution:  Air  flow  required  is  ^  =  .v  (ho  —  hi). 
From  Table  1,  cooling  load,  x  is  found  to  be  284  Btu 
per  hr  pr  sq  ft.  Design  wet-bulb  temperature  from  Table 
1  is  79  deg,  therefore  enthalpy  of  the  incoming  air,  hi 
is  42.6  Btu  per  pound  of  dry  air  (from  the  psychrometric 
chart  or  tables) , 

Figure  2  is  a  skeleton  diagram  of  a  psychrometric  chart 
on  which  ho,  outgoing  air  enthalpy,  is  calculated.  Design 
dry-bulb,  95  deg,  from  Table  1  is  drawn  in,  and  its 
intersection  with  design  wet-bulb,  79  deg,  is  Point  A. 


TABLE  I— DESIGN  CONDITIONS  FOR  GREENHOUSE 
COOLING  AT  SELECTED  LOCALITIES. 

(Based  on  three  years'  records) 


Location 

Cooling  Load, 

Btu  per  hr  per 
sq  ft  of  floor  i 

Design 

Dry. 

Bulb 

Design 

Wet- 

Bulb 

Columbus,  Ohio 

275 

93 

77 

Raleigh,  N.  C. 

284 

95 

79 

Sacramento,  Calif. 

275 

97 

73 

Tallahassee,  Fla. 

296 

94 

80 

Fort  Worth,  Tex. 

296 

103 

78 

Helena,  Mont. 

254 

89 

64 

Since  the  humidifying  effectiveness  is  given  as  80%, 
then  the  output  of  the  fan-pad  cooler  will  be  80%  of  the 
way  from  95  deg  to  79  deg,  or  approximately  82  deg. 
Pr(K;eeding  along  the  79-deg  wet-bulb  line  (^i  =  42.6), 
its  intersection  with  the  82-deg  dry-bulb  line  gives  Point 
II,  which  represents  the  air  leaving  the  cooler. 

In  accordance  with  an  assumption  stated  earlier,  the 
air  is  represented  as  warming  and  humidifying  along 
the  sensible  heat  factor  line  of  0.5  until  it  reaches  the 
design  maximum,  90  deg,  which  yields  Point  C.  Reading 
directly  from  the  chart,  ho  is  found  to  be  46.7. 

Therefore,  Q  =  284  -f-  (46.7  —  42.6)  =  69  lb  air 
per  hr  per  square  foot  of  greenhouse  floor. 

Water  required  to  cool  the  air  in  the  fan-pad  cooler 
from  95  deg  to  82  deg  is  found  by  subtracting  the  specific 
humidities  at  Point  B  from  Point  A,  which  quantities  are 
noted  on  the  chart  in  Fig.  2.  The  difference  is  21.5 
grains  per  pound  dry  air.  Since  ^  —  69  lb  per  hr,  then 
the  water  required  is  21.5  X  69,  or  fV  ~  1480  gr  per 
hr  per  sq  ft  =  0.21  lb  per  hr  per  sq  ft  of  floor. 


i  1. . 1  i.. 

79  82  90  95 

Dry  bulb  temperature 


Fig.  2.  Skeleton  psychrometric  chart  for  Example  lA  is 
the  initial  condition.  AB  \i  constant  wet-bulb  adiabatic 


saturation  through  fan-pad  cooler  which  terminates  at  B, 
4/5  of  the  distance  to  the  saturation  curve,  because  fan- 
pad  is  only  80%  efficient.  From  B  to  C,  air  through 
greenhouse  picks  up  both  latent  and  sensible  heat,  with 
sensible  heat  ratio  of  0.5,  terminating  at  the  design 
maximum  temperature. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  APRIL,  1940 


77 


(from  sprays)  are  entrained  in  the  air  initially.  At  Point  B' 
the  droplets  have  finally  evaporated  and  heating  and 
humidification  proceeds  along  the  SHF  =  0.5  line  to  C. 


Humidistat 

1 

I  o 

i  11 

I  Air  flow 


Fig.  4.  Plan  view  of  greenhouse  in  Example  2. 


/ 


a. 

tn 


I  -  -  1.  i  -  1  -  .  1 

79  90  95 

Dry  bulb  temperature 

Fig.  5.  Skeleton  psychrometric  chart  for  Example  2.  Line 
B'C  is  found  by  frial  and  error,  given  that  O,  on  the 
90%  rh  line,  bisects  DC,  where  C  is  on  the  line  of  maxi¬ 
mum  design  temperature. 


Another  Process  is  Possible 

When  water  is  sprayed  into  the  air,  the  process  may  be 
different  than  illustrated  in  Fig.  1  and  2.  The  difference 
occurs  if  more  water  is  added  to  the  air  than  can  be 
evaporated  by  the  sensible  heat  that  is  immediately 
available.  If  this  happens,  the  air  becomes  saturated,  or 
nearly  so,  and  water  droplets  are  entrained  in  it.  These 
(Iroplets  may  fall  out  or  be  evaporated  bv  solar  heat  as 
the  air  moves  across  the  greenhouse. 

If  it  is  assumed  that  the  evaporation  of  water  from 
the  wetted  surfaces  (soil  and  floor  surfaces  in  the  green¬ 
house)  is  unaffected  by  this  entrainment,  the  overall 
effect  will  be  to  increase  the  fraction  of  solar  heat  re¬ 
moved  in  the  latent  form.  The  path  of  the  process  is 
represented  in  idealized  form  in  Fig.  3.  The  air  is  initially 
saturated  (at  B)  and  remains  so  during  the  first  part  of 
its  travel  across  the  house,  until  the  entrained  droplets 
are  evaporated  (at  B').  It  then  follows  the  0..'i  SHF  line 
for  the  remaining  distance. 

Example  2:  A  greenhouse  with  a  spray  water  evaporative 
roofing  system.  Fig.  4,  is  located  at  Raleigh.  N.C.  The 
sprays  are  controlled  by  a  humidistat,  set  at  90%  rh,  lo¬ 
cated  at  the  middle  of  the  greenhouse.  The  air  and  spray 
water  requirements  are  to  be  found. 

Solution:  Design  temperatures  are  the  same  as  for  Ex¬ 
ample  1.  The  process  is  illustrated  in  Fig.  5. 

Air  is  first  adiabatically  saturated.  Location  of  the  path 
is  found  by  assuming  that  half  the  enthalpy  change  in  the 
air  has  taken  place  by  the  time  the  air  reaches  the  humidi¬ 
stat.  Thus,  enthalpy  of  air  when  it  reaches  humidistat 
may  be  represented  by 

Kum  =  {li i  +  ho)  -i- 2  (Eql) 

Working  on  the  psychrometric  chart,  of  which  Fig.  5 
is  a  skeleton  diagram,  lay  out  the  process.  Entering  the 
chart  at  Point  A,  the  initial  dry-bulb  and  wet-bulb  con¬ 
dition,  proceed  along  the  path  of  adiabatic  saturation  to 
Point  B,  complete  saturation,  and  extend  the  line  out  past 
the  saturation  line  an  indefinite  length  to  account  for 
entrained  moisture.  The  process  proceeds  along  the 
saturation  curve,  but  Point  B'  is  not  yet  located. 

It  is  assumed  that  the  process  proceeds  from  Point  B' 
to  Point  C,  somewhere  on  the  ~  *X)  deg  line,  along  the 
SHF  =  0.5  line.  Equation  1  dictates  that  this  line  shall 
cross  the  90%  rh  line  at  a  point  O,  such  that  DO  =■  OC, 
Point  D  being  the  intersection  of  the  extension  of  lines 
AB  and  CB'. 

Thus,  with  the  slope  of  the  line  determined  by  the 
given  SHF,  with  its  terminus  known  to  be  on  the  90-deg 
dry-bulb  line,  a  straight  edge  can  be  used,  in  trial-and- 
error  fashion,  to  find  Points  B'  and  C,  such  that  DO 
=  OC.  Then  it  is  found  that  ho  =  48.6  and  Q  =  284 
-f-  (48.6  —  42.6)  =  47  lb  per  hr  per  sq  ft. 

The  water  requirement,  based  on  an  initial  dry-bulb 
of  95  deg,  can  be  found  by  extrapolation  of  CB'  to  D 
on  the  79  deg  wet-bulb  line.  It  is  seen  that  31  gr  per  lb 
dry  air  are  added,  so  that  spray  water  required  is 
31  X  47  =  1460  gr  or  0.21  lb  per  hr  per  sq  ft  of  floor. 
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DISPLAY  FOUNTAINS 


VINCENT  MANDRACCHIA 

Senior  Plumbing  Designer,  Syska  &  Hennessy,  Inc., 
New  York.  N.  Y. 


An  Increasing  number  of  new,  large  buildings,  shopping 
centers  and  even  schools  have  included  display  fountains 
for  decorative  effect.  Since  a  large  fountain  installation 
consists  of  pumps,  filters,  controls,  and  the  necessary  pip¬ 
ing  and  valves,  it  is  important  to  have  design  Information 
and  guidance.  Information  is  presented  on  design  and  also 
piping  hookups  for  several  fountain  features  and  systems. 


¥N  recent  years,  the  use  of  display  fountains  has  in- 
-*-crease<l  considerably.  This  increased  use  has  caused  an 
awareness  that  fountain  design  is  not  an  exact  science, 
hut  a  combination  of  technical  data,  experience,  judgment, 
and  field  adjustment. 

Engineers  today  are  being  called  upon  to  design  display 
fountains  in  front  of  tall  buildings,  in  shopping  centers, 
and  numerous  other  developments. 

Some  of  the  more  outstanding  examples  of  the  use  of 


display  fountains  as  part  of  a  building  or  site  design  are: 

1.  International  Airport,  New  York  City 

2.  United  Nations  Buildings,  New  York  City 

Illustrations  on  this  and  th©  previous  page  are  night  views  of  the 
Fountain  of  Liberty  at  the  New  York  International  Airport  near  the 
control  tower.  Fountain  comprises  916  nozzles  which  are  served  by 
three  pumps  with  a  total  rating  of  155  hp.  Center  spray  reaches  a 
height  of  60  ft.  Photographs,  courtesy  of  The  Port  of  New  York 
Authority. 
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3.  Seagrams  Building,  New  York  City 

4.  Radio  City,  New  York  City 

5.  Mile  High  Center,  Denver,  Colo. 

6.  Time  &  Life  Building,  New  York  City 

7.  Roosevelt  Field  Shopping  Center,  Roosevelt,  N.  Y. 

8.  University  of  Stanford,  Medical  School,  Stanford, 
Calif. 

There  are  several  types  of  fountains.  These  may  he 
grouped  into  the  following  three  classifications: 

1.  Reflecting  type  pool.  This  is  no  more  than  a  lake 
or  a  moat  effect,  which  may  be  used  around  buildings 
to  give  the  structures  an  architectural  reflecting  treatment. 

2.  Waterfall  or  cascade  type.  This  type  display  is  com¬ 
monly  used  to  make  water  pursue  the  natural  laws  of 
gravity,  and  to  add  both  sound  and  movement  to  architec¬ 
ture  within  a  cluster  of  buildings. 

3.  Jets  and  mushrooms.  This  is  the  ty|>e  of  display 
fountain  most  generally  in  demand  and  in  use  today. 

Note  that  any  of  the  three  types  can  be  combined  with 
others;  for  example,  jets  may  be  combined  with  a  water¬ 
fall  or  cascade  type  water  flow. 

A  jet  may  be  a  solid  stream  of  water  directed  straight 
up  into  the  air  or  the  water  flow  can  arch  from  the  side 
of  the  fountain.  A  mushroom  is  a  large  volume  of  water 
flowing  from  a  nozzle  to  form  a  low  mushroom  effect. 
Mushrooms  can  be  combined  with  a  jet  spray  to  achieve 
other  interesting  effects.  This  article  covers  the  jet  and 
mushroom  design.  The  design  of  a  fountain  system  must 
include  the  following  considerations: 

a)  Selecting  nozzles,  pattern  control  and  effects. 

b)  Determining  flow  curves,  gallons  per  minute  dis¬ 
charge  and  pressure. 


Rg.  I.  Types  of  fountain  nozzles  available  showing 
nozzle  oimine,  section  of  opening,  and  pattern 
emerging  stream. 


Vincent  Mandracchia,  senior  plumbing 
designer  of  Syska  &  Hennessy,  Inc.,  con¬ 
sulting  engineers,  was  born  in  Italy  and 
received  his  education  in  New  York  City. 

He  has  been  with  his  present  employer 
for  twelve  years  during  which  time  he  has 
worked  on  the  design  of  a  number  of 
important  fountain  installations.  These  in¬ 
clude  the  fountains  in  the  Roosevelt  Field 
Shopping  Center,  Roosevelt,  N.  Y.;  Hyde 
Park  Housing  Development,  Hyde  Park, 

Chicago;  United  Nations,  New  York  City. 

From  January,  1944  to  April,  1946  he 
was  with  the  Naval  Air  Corps,  serving  in 
the  European  Theater.  He  is  a  member 
of  the  American  Society  of  Sanitary  Engineering. 


c)  Mechanical  room  layout  including  piping,  valves 
and  accessories. 

d)  Recirculating  systems. 

e)  Filtration. 

f)  Water  heating  for  all-year  use. 

g)  Electrical  systems  for  lighting  and  power. 

Nozzles 

The  primary  step  in  display  fountain  design  is  deter¬ 
mining  the  size  of  the  contemplated  pool  and  the  fountain 
effect  that  is  desired.  Usually  the  architect  determines  the 
shape  and  size  of  the  pool  and  the  general  effect  to  be 
achieved.  The  engineer’s  job  is  to  present  to  the  architect 
the  various  possible  effects  which  are  best  suited  to 
produce  the  architect’s  desired  results  for  the  particular 
installation.  The  type  of  fountain  nozzle  selected  will 
vary  from  project  to  project.  Sec  Fig.  1  for  types  of 
nozzles. 

Flow  Curves 

When  the  type  of  nozzles  and  the  heights  of  the  jets 
have  been  determined  in  conjunction  with  the  architect, 
the  engineer  can  then  from  various  curves,  (Fig.  2), 
calculate  the  gallons  per  minute  flow  and  pressure  required 
at  the  nozzles. 

Mechanical  Room 

The  mechanical  (pump)  room  should  be  located  as 
close  to  the  fountain  as  is  possible  and  also  below  the 
fountain.  This  insures  the  most  economical  piping  ar¬ 
rangement  and  provides  a  constant  submersion  of  pump 
impellers. 

Single  stage  horizontal  centrifugal  pumps  are  most 
generally  used  for  display  fountains.  For  large  installa¬ 
tions,  horizontally  split  case  pumps  are  best  suited.  How¬ 
ever,  on  small  installations,  consideration  should  be  given 
to  the  vertically  split  case,  close  coupled  pump,  because 
of  lower  cost,  and  smaller  space  requirements. 

These  pumps  should  have  removable  bronze  case  wear¬ 
ing  rings  and  bronze  impeller  wearing  rings  to  insure 
long  life.  The  pumps  should  be  mounted  on  vibration 
isolation  rails  (in  order  to  eliminate  vibration)  consist¬ 
ing  of  structural  iron  channel  and  bottom  steel  plate 
separated  by  properly  located  moulded  mound-shaped 
rubber  in  shear  isolators  in  steel  housings.  These  plates 
should  be  bolted  to  the  foundation  block.  Details  are 
shown  in  Fig.  .3.  Control  of  these  pumps  is  usually 
manual. 

A  strainer  should  be  provided  in  the  suction  piping 
ahead  of  the  pumps  in  order  to  remove  all  foreign  matter 
before  the  flow  enters  the  pumps.  This  strainer  protects 
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pumps  from  possible  damage.  In  large  volume  fountains, 
and  where  a  vacuum  cleaning  system  is  provided,  it  is 
recommended  that  strainers  be  installed  in  duplex.  This 
will  facilitate  cleaning  without  shutting  down  the  system. 
Strainers  should  have  a  cast  iron  body  with  a  hinged 
yoke-held  cover,  and  stainless  steel,  monel  metal,  or 
bronze  removable  basket. 

A  recommended  installation  practice  is  to  provide 
pressure  gages  on  the  inlet  and  outlet  side  of  the  strainer. 
These  gages  will  indicate  when  the  strainer  needs  cleaning. 


10  20  30  40  50  60  70  8090100 

Pressure,  psi 


Fig.  2.  Curves  for  calculating  the  flow  and  pressure  re¬ 
quired  at  nozzles.  Pigs.  I  and  2,  courtesy  of  Schutte 
and  Koerting  Co. 


Recirculation  System 

Piping  arrangements.  Each  of  the  types  of  fountains 
will  require  different  pipe  arrangements.  A  simple  foun¬ 
tain  arrangement  will  consist  of  piping  from  the  drain 
to  the  strainer  to  the  pump,  and  thence  to  the  nozzles. 
See  Fig.  4.  It  should  be  noted  that  overflows  to  the 
sewer  system  must  be  provided,  especially  on  outside 
fountains,  to  get  rid  of  excess  rain  water.  This  overflow 
can  he  on  the  side  of  the  pool,  or  through  the  pool  bottom, 
with  a  standing  overflow  connection  as  shown  in  Fig,  4. 
Piping  should  be  sized  so  that  water  is  recirculated  with 
a  low  friction  loss,  to  minimize  both  head  loss  and  result¬ 
ing  pumping  costs.  This  also  minimizes  variations  between 
jets  due  to  varying  friction  loss.  It  is  most  important 
that  the  depth  of  water  over  the  pool  suction  drains  is 
sufficient  so  that  when  the  pump  is  operating,  it  will  not 
draw  air.  If  the  architect  will  not  call  for  a  pool  of  the 
required  depth,  the  area  around  the  drain  should  be 
adequately  depressed.  See  Fig.  .S, 

A  more  complicated  arrangement  may  be  as  illustrated 
in  Fig.  6.  This  installation  consists  of  strainer,  main 
pump,  filtering  pump,  filter  with  its  slurry  feeder,  rate 
of  flow  regulator,  back  pressure  valve,  pressure  gages, 
valves  and  piping  to  a  series  of  fountains.  It  is  important 
that  when  more  than  one  fountain  is  connected  to  a 
system,  the  water  level  of  all  the  pools  should  be  at  the 
same  elevation.  If  this  cannot  be  accomplished,  then  all 
the  pools  must  drain  to  a  surge  tank  and  the  pump  suction 
taken  from  this  surge  tank. 

Recirculating  Piping.  Pool  recirculating  piping  (supplv 
and  return)  should  generally  be  galvanized  wrought  iron 
pipe  with  galvanized  threaded  malleable  iron  or  flanged 
cast  iron  fittings.  However,  in  smaller  sizes,  the  pipe 
should  be  brass  or  copper  with  threaded,  brazed,  or  solder 
joint  fittings.  Should  the  owners  of  the  building  so  re¬ 
quest,  the  same  type  pipe  as  is  used  for  the  building’s 
water  supply  may  be  installed.  If  the  piping  is  placed 
underground,  it  should  be  either  cast  iron,  copper,  or 
plastic.  The  use  of  copper  or  plastic  while  more  expensive, 
does  eliminate  rust  with  the  resulting  unsightly  rust  stains 
in  the  pool  or  water  discoloration. 

Pool  recirculating  piping,  inside  or  above  the  pool 
water  level  is  usually  brass  pipe  with  brazed  joint  or 
threaded  cast  brass  fittings  as  best  suits  the  installation. 
When  many  jet  nozzles  are  required  in  a  line  above  the 
bottom  of  the  pool,  brass  outlet  connectors  can  be  brazed 
to  the  pipe.  Usually,  this  gives  a  more  practicable  and 
economical  set  up  as  compared  with  the  use  of  nipples 
and  tees.  See  Fig.  7. 

On  long  runs,  supply  headers  should  be  connected  at 
various  and/or  intermediate  points  to  equalize  friction 
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loss.  This  is  important  so  that  all  the  jets  in  the  fountain 
may  attain  the  same  height.  Plug,  ball,  or  globe  valves 
should  be  provided  for  regulation  of  jets,  as  well  as  gate 
valves  for  water  shut  off. 

Installation  of  an  ample  number  of  valves  and  pressure 
gages  is  most  important  for  such  units  will  permit  jets 
to  be  isolated  while  making  repairs  or  replacements.  They 
will  also  allow  for  complete  adjustments  of  the  system  to 
obtain  desired  effects. 

Despite  the  careful  design  of  piping  systems  and  calcu¬ 
lation  of  equipment  size,  final  field  adjustments  are  a 
necessary  key  to  the  desired  effects  and  to  making  neces¬ 
sary  changes  to  these  effects  as  may  be  required  by 
weather,  or  the  owner. 

Overflow  Recirculating  Systems.  Arrangement  of  an 
overflow’  recirculating  system  is  preferred.  However, 
where  the  water  in  pools  is  at  different  levels,  and  where 
a  great  deal  of  surface  debris  and  litter  is  anticipated, 
it  may  be  desirable  to  recirculate  from  the  overflows  in 
order  to  eliminate  scum  and  surface  accumulation.  In 
addition  emergency  overflows  should  also  be  provided. 

This  overflow  recirculating  system  is  considerably  more 
expensive,  in  that  a  large  surge  tank  must  be  provided  to 
collect  water  from  the  pool,  and  the  head  of  the  pump 
will  increase.  An  overflow  system  could  be  installed  with 
or  without  a  filtering  system.  See  Fig.'  8. 

Filters 

As  a  part  of  large  display  fountains,  and  in  areas 
where  considerable  dust  and  sediment  are  to  be  expected, 
filtration  is  recommended.  Only  by  filtering  can  one 


obtain  crystal  clear  water  which  is  an  important  compo¬ 
nent  in  fountain  appearance. 

Where  the  additional  expense  can  be  justified,  filters 
should  be  provided  for  all  pools.  On  small  pool  installa¬ 
tion,  full  filtration  is  practical  but  on  large  installations, 
partial  filtration  is  recommended  and  will  be  adequate. 
There  are  four  types  of  filters  in  use  today.  Pressure  sand 
filters,  pressure  diatomite  filters,  vacuum  type  diatomite 
filters,  and  replaceable  cartridge  filters.  For  large  display 
fountains,  it  is  not  necessary  to  filter  at  the  same  rate 
as  for  swimming  fK>ols.  Often  it  has  been  found  that 
only  a  percentage  of  the  total  gpm  capacity  of  the 
recirculating  pumps  makes  a  satisfactory  filtration  rate. 
When  partial  filtration  is  used  on  a  display  system,  it 
will  be  necessary  to  provide  two  pumps.  This  will  result 
in  less  operating  cost  because  of  high  head  on  pump  due 
to  filter  friction  loss.  For  example,  if  the  total  gpm  rate 
required  for  the  fountains  is  2,200  gpm,  a  1600  gpm 
pump  bypassing  the  filter  and  a  600  gpm  pump  pumping 
through  the  filter  could  be  used.  In  calculating  the  head 
required  for  the  pumps,  the  total  friction  loss  consists 
of  the  head  loss  through  the  filter  plus  the  pressure 
required  at  the  nozzles.  The  friction  through  the  pressure 
type  diatomaceous  filter  creates  up  to  35  psi  loss,  depend¬ 
ing  on  the  number  of  hours  of  filter  operation.  Data  on 
the  pressure  requirecl  at  the  jets  can  be  obtained  from 
the  manufacturer. 

In  the  discharge  piping  to  the  nozzles,  a  rate-of-flow 
regulator  should  be  employed.  This  flow  regulator  is  a 
valve  actuated  by  the  differential  pressure  caused  by  the 
flow  of  water  across  the  throat  of  a  venturi  tube. 


Pig.  4.  Simple  fountain  arrangement  showing  piping  and  parts  of  system. 
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A  back  pressure  valve  should  be  installed  in  the  dis- 
charfie  |>iping  of  the  filter  liefore  its  ronne«tion  to  the 
discharge  of  the  stH^ond  pump,  as  shown  in  Fig.  6.  This 
valve  is  an  automatic  diafiliragm  motor  valve  controlling 
the  given  gpm  at  a  constant  outlet  pressure  with  varying 
inlet  pressure.  I'his  will  guarantee  a  predeterm in»“d  outlet 

Water  level  _ 


Fig.  5.  Installation  with  a  depressed  area  around  the  drain. 

jiressure  for  the  s\stcm  to  match  the  discharge  pressure 
of  the  other  (tump. 

Cartridge  ty|)e  filters  can  be  used  for  small  installations. 
While  the  installation  cost  of  such  filters  is  low.  the  cost 
over  a  long  |>eriod  is  higher  than  for  other  filters. 

Algae  Control 

Algae  which  form  a  greenish  or  brownish  cloud  in 
water  are  a  common  jdight.  Although  there  are  hundreds 
of  varieties  of  algae,  the  ones  which  form  a  sll|)()ery 
coating  on  walls  and  floors  of  (tools  often  a()()ear  in 


outdoor  fountains.  On  large  installations,  consideration 
should  be  given  to  the  installation  of  a  mechanical  feeder 
for  adding  an  algaecide  to  the  system.  On  small  installa¬ 
tions,  this  solution  (basically  co(>()er  sulfate  or  chlorine) 
cftuld  Ite  added  by  hand  to  the  pool  water.  If,  however, 
no  means  of  algae  control  is  provided,  it  becomes  neces¬ 
sary  to  drain  and  scrub  the  (tools  by  hand  brush. 

Vacuum  Cleaning 

Provisions  for  vacuum  cleaning  should  be  made  where 
dis{)lay  fountains  are  so  htcated  that  there  are  subject  to 
heavy  c(tncentrati(tn  «tf  air  borne  material  or  where  people 
may  scatter  litter  in  the  htuntain  area.  Large  installations 
may  have  suctittn  cleaning  outlets  installed  below  the 
water  level.  Pi(ting  fntm  these  outlets  may  be  connecte<l 
to  the  suction  side  of  the  rei’irculating  ()iping,  ahead 
of  the  strainer,  or  to  a  se()arate  vacuum  (>um(>  installed 
solelv  for  this  ()ur()ose.  By  locating  the  outlets  properly, 
it  is  ()ossible  to  obtain  complete  coverage  of  the  pool 
bottom  so  that  sediment  can  be  removed  effectively, 
riiere  should  l)e  one  vacuum  cleaning  outlet  for  every 
■10  ft  of  ()ool  ()erimcter.  f'or  small  fountains,  the  vacuum 
cleaning  may  well  be  done  with  portable  cleaning  units. 
These  ()ortable  units  can  also  be  used  in  larger  installa¬ 
tions — they  w  ill  show  a  sav  ing  in  initial  cost  but  an  increase 
in  maintenance  costs. 

Make-Up  Water 

Idle  quantity  of  water  necessary  for  make-up  is  de- 
()endent  upcni  eva(>oration  and  the  amount  blown  away 
as  s()ray.  \lake-u()  water  can  be  supplied  by  two  means: 

1.  By  manual  operation.  This  requires  the  maintenance 
man  to  o()en  a  valve  when  the  water  level  is  low  and  close 


Rg.  6.  A  more  compii- 
catvd  fountain  arrange- 
ment  than  that  shown  in 
Rg.  4. 
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it  again  on  reaching  high  water.  Manual  operation  can 
be  used  with  the  over-the-rim  supply  or  surge  tank.  This 
method  is  the  most  economical  because  of  low  installation 
cost. 

2.  By  automatic  of/eration.  This  method  can  be  used 
only  when  the  make-up  is  by  over-the-rim  supply.  It  is 
accomplished  by  installing  an  automatic  water  level  con¬ 
troller  and  an  automatic  water  level  control  valve  on  the 
supply  line  as  in  Fig.  9.  This  is  a  more  expensive  method 


vided.  The  most  economical  and  practical  piped  method 
is  the  over-the-rim  supply  method.  The  water  supply  line 
may  be  admitted  through  a  pipe  or  through  an  ornament 
above  the  rim  of  the  fountain  pool  as  in  Fig.  10. 

Design  Procedure 

As  an  example  of  a  typical  design  procedure,  let  us  as¬ 
sume  that  we  have  a  pool  36  ft  in  diameter  by  1  ft  4  inches 
deep,  and  holding  approximately  10,127  gal.  First  it  has 


Rg.  7.  Typical  piping 
arrangement  for  a  num¬ 
ber  of  vertical  nozzles. 
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hut  it  does  permit  automatic  make-up  when  needed.  This 
eliminates  the  human  error  factor. 

How  the  pool  is  to  he  filled  initially  becomes  an  im¬ 
portant  consideration.  The  initial  filling  of  the  pool  can 
he  by  hydrants,  sillc<K-ks,  or  through  the  make-up  water 
piping.  When  introducing  potable  water  into  the  foun¬ 
tain  pool,  direct  connections  must  be  avoided.  Most 
communities  have  rules  pertaining  to  cross-connections. 
To  avoid  cross-connections,  a  positive  break  in  the  sys¬ 
tems  must  be  created.  Where  use  of  a  hose  is  undesirable, 
this  can  be  accomplished  hy  providing  an  above  the  rim 
water  supply.  Where  this  is  impossible,  the  use  of  a 
surge  tank,  connected  to  the  })ump  suction  must  be  pro- 


Pig.  8.  Piping  for  an  installation  where  one  pool  is  at  a 
higher  elevation  than  another. 


Pig.  9.  Hookup  for  an  automatic  water  level  controller 
and  valve  on  the  supply  line. 


been  determined  that  in  order  to  accomplish  the  desired 
effects,  five  vertical  jet  nozzles,  one  IV^-inch  diameter 
orifice  nozzle  in  the  center  and  four  1-inch  dia  orifice 
nozzles  around  it  are  required.  The  height  of  the  jets 
should  be  40  ft  which  requires  17  psi.  A  study  of  the 
nozzles  available  indicates  that  a  Schutte  and  Koerting 
Co.  62o  nozzle  with  a  built-in  ball  joint,  which  will  allow 
exact  positioning  of  the  jet,  would  make  an  ideal  unit  for 
this  installation.  By  referring  to  the  capacity  chart  for 
this  nozzle.  Fig.  2,  we  find  that  a  l^li-inch  dia  orifice 
nozzle  at  17  psi  will  deliver  275  gpm  and  a  1-inch  dia 
orifice  nozzle  will  deliver  125  gpm.  The  total  gpm  = 
275  +  4(125)  =  775.  Therefore,  we  find  that  approxi¬ 
mately  a  775  gpm  pump  is  required. 

To  select  the  proper  pump  and  to  determine  the  motor 
capacity  required,  it  is  necessary  to  find  the  total  water 
flow  and  the  total  head  (this  includes  the  pressure  re- 
*|uired  and  all  friction  losses).  We  have  just  determined 
the  pump  capacity  as  775  gpm  and  that  17  psi  is  the  re¬ 
quired  pressure  at  the  nozzle  to  project  up  approximately 
40  ft.  F’riction  losses  in  the  piping  are  determined  by 
the  size  and  length  of  run  of  piping  as  well  as  the  rate 
of  water  flow.  Before  actually  determining  the  friction 
losses  in  the  piping  itself,  it  is  necessary  to  convert  all 
fittings,  valves,  strainer,  etc.,  into  equivalent  length  of 
pipe.  Then,  by  adding  these  equivalents  to  the  actual 
length  of  the  piping,  and  knowing  the  rate  of  flow  of  the 
water,  the  loss  of  head  in  feet  due  to  friction  can  be 
determined  by  referring  to  standard  friction  tables  for 
the  type  of  pipe  use<l.  By  adding  the  required  pressure 
head  at  the  nozzle  (40  ft)  and  the  total  friction  loss,  say 
50  ft,  we  find  that  the  total  head  required  at  the  pump  is 
90  ft.  Using  90  ft  head,  a  pump  can  readily  be  selected 
from  a  study  of  pump  curves. 

Heating  for  All-Year  Use 

Recent  experience  indicates  that  more  and  more, 
owners  desire  to  have  their  j>ools  and  fountains  in  opera¬ 
tion  all-year  round.  This  requirement  necessitates  the  in¬ 
stallation  of  equipment  in  northern  climates  to  prevent 
the  freezing  of  the  pool  water,  both  when  it  is  circulated, 
and  at  night  when  the  pumps  are  shut  down  and  the 
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A  back  pressure  valve  should  be  installed  in  the  dis- 
charfre  piping  of  the  fdter  Iwfore  its  conne<'tion  to  the 
discharge  of  the  second  pump,  as  shown  in  Fig.  6.  This 
valve  is  an  automatic  diaphragm  motor  valve  controlling 
the  given  gpm  at  a  constant  outlet  pn*ssure  with  varying 
inlet  pressure.  This  will  guarantee  a  pr<*<letermin*“d  outlet 

Water  level  _ 


Fig.  5.  Installation  with  a  depressed  area  around  the  drain. 


pressure  for  the  system  to  match  the  discharge  pressure 
of  the  other  pump. 

Cartridge  type  filters  can  be  used  for  small  installations. 
While  the  installation  cost  of  such  filters  is  low.  the  cost 
over  a  long  period  is  higher  than  for  other  filters. 

Algae  Control 

Algae  which  form  a  greenish  or  brownish  cloud  in 
water  are  a  common  plight.  Although  there  are  hundreds 
of  varieties  of  algae,  the  ones  which  form  a  slippery 
coating  on  walls  and  floors  of  pools  often  appear  in 


outdoor  fountains.  On  large  installations,  consideration 
should  be  given  to  the  installation  of  a  mechanical  feeder 
for  adding  an  algaecide  to  the  system.  On  small  installa¬ 
tions.  this  solution  (basically  copper  sulfate  or  chlorine) 
could  l)e  added  by  hand  to  the  pool  water.  If,  however, 
no  means  of  algae  control  is  provided,  it  becomes  neces¬ 
sary  to  drain  and  scrub  the  pools  by  hand  brush. 

Vacuum  Cleaning 

Provisions  for  vacuum  cleaning  should  be  made  where 
display  fountains  are  so  located  that  there  are  subject  to 
heavy  concentration  of  air  borne  material  or  where  people 
may  scatter  litter  in  the  fountain  area.  Large  installations 
may  have  suction  cleaning  outlets  installed  below  the 
water  level.  Piping  from  these  outlets  may  be  connectetl 
to  the  suction  side  of  the  recirculating  piping,  ahead 
of  the  strainer,  or  to  a  separate  vacuum  pump  installed 
solely  for  this  purpose.  By  locating  the  outlets  properly, 
it  is  |)ossible  to  obtain  complete  coverage  of  the  pool 
bottom  so  that  sediment  can  be  removed  effectively. 
There  should  be  one  vacuum  cleaning  outlet  for  every 
10  ft  of  pool  perimeter.  For  small  fountains,  the  vacuum 
cleaning  may  well  be  done  with  portable  cleaning  units. 
These  portable  units  can  also  be  used  in  larger  installa¬ 
tions — they  w  ill  show  a  saving  in  initial  cost  but  an  increase 
in  maintenance  costs. 

Make-Up  Water 

llie  quantity  of  water  necessary  for  make-up  is  de¬ 
pendent  upon  evaporation  and  the  amount  blown  away 
as  spray.  Make-up  water  can  be  supplied  by  two  means: 

1.  liy  manual  operation.  This  requires  the  maintenance 
man  to  o})en  a  valve  when  the  water  level  is  low  and  close 


Rg.  6.  A  more  compli- 
fountain  arrange- 
ntent  than  that  shown  in 
Rg.  4. 
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it  again  on  reaching  high  water.  Manual  operation  can 
be  used  with  the  over-the-rim  supply  or  surge  tank.  This 
method  is  the  most  economical  because  of  low  installation 
cost. 

2.  By  automatic  operation.  This  method  can  be  used 
only  when  the  make-up  is  by  over-the-rim  supply.  It  is 
accomplished  by  installing  an  automatic  water  level  con¬ 
troller  and  an  automatic  water  level  control  valve  on  the 
supply  line  as  in  Fig.  9.  This  is  a  more  expensive  method 


vided.  The  most  economical  and  practical  pipetl  method 
is  the  over-the-rim  supply  method.  The  water  supply  line 
may  be  admitted  through  a  pipe  or  through  an  ornament 
above  the  rim  of  the  fountain  pool  as  in  Fig.  10. 

Design  Procedure 

As  an  example  of  a  typical  design  procedure,  let  us  as¬ 
sume  that  we  have  a  pool  36  ft  in  diameter  by  1  ft  4  inches 
deep,  and  bolding  approximately  10,127  gal.  First  it  has 


Rg.  7.  Typical  piping 
arrangement  for  a  num¬ 
ber  of  vertical  nozzles. 


hut  it  does  permit  automatic  make-up  when  needed.  This 
eliminates  the  human  error  factor. 

How  the  pool  is  to  be  filled  initially  becomes  an  im¬ 
portant  consideration.  The  initial  filling  of  the  pool  can 
he  by  hydrants,  sillcocks,  or  through  the  make-up  water 
piping.  When  introducing  potable  water  into  the  foun¬ 
tain  pool,  direct  connections  must  be  avoided.  Most 
communities  have  rules  pertaining  to  cross-connections. 
To  avoid  cross-connt'ctions.  a  positive  break  in  the  sys¬ 
tems  must  be  created.  Where  use  of  a  hose  is  undesirable, 
this  can  be  accomplished  hy  providing  an  above  the  rim 
water  supply.  Where  this  is  impossible,  the  use  of  a 
surge  tank,  connerted  to  the  pump  suction  must  be  pro- 


Fig.  8.  Piping  for  an  installation  where  one  pool  is  at  a 
higher  elevation  than  another. 


Fig.  9.  Hookup  for  an  automatic  water  level  controller 
and  valve  on  the  supply  line. 


been  determined  that  in  order  to  accomplish  the  desired 
effects,  five  vertical  jet  nozzles,  one  l^j-inch  diameter 
orifice  nozzle  in  the  center  and  four  1-inch  dia  orifice 
nozzles  around  it  are  required.  The  height  of  the  jets 
should  be  40  ft  which  requires  17  psi.  A  study  of  the 
nozzles  available  indicates  that  a  Schutte  and  Koerting 
Co.  625  nozzle  with  a  built-in  ball  joint,  which  will  allow 
exact  positioning  of  the  jet,  would  make  an  ideal  unit  for 
this  installation.  By  referring  to  the  capacity  chart  for 
this  nozzle.  Fig.  2,  we  find  that  a  lV2-inch  dia  orifice 
nozzle  at  17  psi  will  deliver  275  gpm  and  a  1-inch  dia 
orifice  nozzle  will  deliver  125  gpm.  The  total  gpm  = 
275  +  4(125)  =  775.  Therefore,  we  find  that  approxi¬ 
mately  a  775  gpm  pump  is  required. 

To  select  the  proper  pump  and  to  determine  the  motor 
capacity  required,  it  is  necessary  to  find  the  total  water 
flow  and  the  total  head  (this  includes  the  pressure  re- 
<juired  and  all  friction  losses).  We  have  just  determined 
the  pump  capacity  as  775  gpm  and  that  17  psi  is  the  re- 
(juired  pressure  at  the  nozzle  to  project  up  approximately 
40  ft.  Friction  losses  in  the  piping  are  determined  by 
the  size  and  length  of  run  of  piping  as  well  as  the  rate 
of  water  flow.  Before  actually  determining  the  friction 
losses  in  the  piping  itself,  it  is  necessary  to  convert  all 
fittings,  valves,  strainer,  etc.,  into  equivalent  length  of 
pipe.  Then,  by  adding  these  equivalents  to  the  actual 
length  of  the  piping,  and  knowing  the  rate  of  flow  of  the 
water,  the  loss  of  head  in  feet  due  to  friction  can  be 
determined  by  referring  to  standard  friction  tables  for 
the  type  of  pipe  used.  By  adding  the  required  pressure 
head  at  the  nozzle  (40  ft)  and  the  total  friction  loss,  say 
50  ft,  we  find  that  the  total  head  required  at  the  pump  is 
90  ft.  Using  90  ft  head,  a  pump  can  readily  be  selected 
from  a  study  of  pump  curves. 

Heating  tor  All-Year  Use 

Recent  experience  indicates  that  more  and  more, 
owners  desire  to  have  their  pools  and  fountains  in  opera¬ 
tion  all-year  rbund.  This  requirement  necessitates  the  in¬ 
stallation  of  equipment  in  northern  climates  to  prevent 
the  freezing  of  the  pool  water,  both  when  it  is  circulated, 
and  at  night  when  the  pumps  are  shut  down  and  the 
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water  is  allowed  to  remain  in  the  pool. 

To  accomplish  this,  two  heatin»  systems  are  recjuired. 
The  first  employs  a  converter  to  heat  the  circulated  pool 
watcT  to  prevent  frc'c-ziri"  during  normal  operation.  The 
second  employs  a  couvcTter  to  heat  an  anti-frcieze  solu¬ 
tion  which  is  then  circulatc-d  through  pipe  coils  either 
c‘ml>eddc‘d  in  the*  jiool  slab  or  installed  at  the  bottom  of 
the  pool  t<»  prevent  freezing  during  shutdown  jjeriods. 

(jood  practice  is  to  d**sign  these-  systems  to  maintain 
5()  deg  water  whc*n  the  outside  temjierature  is  at  the 
normal  heating  design  temperature  for  the  specified  lo- 
c-ality.  In  addition,  for  evaporation  and  convection  losses, 


A  Pig.  10.  Over  the  rim  water  supply  for  a  pool. 


a  15  mile  }>er  hour  wind  is  assumed. 

figure  ]  1  indicates  the  schematic  arrangement  of  these 
two  heating  systems.  Notice  that  a  compression  tank  is 
reejuired  on  the  closed  anti-freeze  system  and  that  to  in¬ 
sure  continuous  operation,  valve  by-passes  are  provided 
around  the  automatic  steam  valves  at  each  converter. 

Display  Fountain  Lighting 

Fountains  and  small  pools  can  be  enhanced  considerably 
with  jiroper  selection  of  colored  lighting  fixtures.  Pools 
may  be  illuminated  by  both  side  lens  fixtures  and  dif¬ 
fused  globe  fixtures  on  the  bottom  of  pools. 

For  jets,  fixtures  should  be  lo<'ated  beneath  with  the 
beam  directed  toward  the  jet.  The  turbulent  water  acts 
as  a  diffuser  of  light  resulting  in  a  colored  stream.  Color 
effects  may  be  almost  unlimited  by  using  either  thrtH; 
colored  lighting  units  (red,  gri^en  and  blue)  or  four 
colored  (red,  green,  blue  and  white)  in  conjunction 
w'ith  a  lighting  dimmer  controller. 

Package  Units 

For  small  installations,  it  is  possible  to  purchase  a 
complete  kit  to  install  inside  a  pool.  For  a  submersible 
fountain  kit,  the  assembly  consists  of  a  spray  head,  light¬ 
ing  unit,  pump  and  suction  screen,  regulating  valve,  un¬ 
derwater  junction  box  and  electrical  conduit.  Various 
types  of  fountain  patterns  are  available.  However,  since 
splash  and  spray  from  the  fountain  must  be  considered,  a 
recommendt*d  procedure  is  to  provide  a  pool  in  which 
to  set  the  fountain,  t*quivalent  in  diameter  to  twice  the 
maximum  spray  height  of  the  fountain. 

It  is  possible  with  these  package  units  to  have  an  as¬ 
sembly  of  various  fountain  patterns  to  provide  a  striking 
over-all  presentation.  Different  water  effects  and  color 
illumination  can  be  produced  cm  a  timed  cycle. 
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FLOW  OF  WATER  IN  CIRCULAR  SEWERS 


With  this  month’s  issue  is  commenced  the  pub¬ 
lication  of  tables  for  flow  of  water  in  circular 
sewers  based  on  Kutter’s  formula.  Both  taUes  and 
text  were  prepared  by  J.  Nachbar,  mechanical  en¬ 
gineer,  and  associate,  Albert  Kahn  Associated 
Architects  and  Engineers,  Inc.,  Detroit,  Midi. 

Developed  especially  for  use  in  design  of  drain¬ 
age  systems  for  large  and  small  industrial  plants, 
these  taUes  are,  within  the  ranges  selected,  ap¬ 
plicable  to  any  sewer  sizing  problem. 

The  formula  for  the  flow  of  water  in  chan¬ 
nels  was  originally  developed  by  Chezy  as 

V  =  cv^ 

where :  V  =  velocity,  feet  per  second 
C  =  coefficient, 

R  =  hydraulic  radius  or  ratio  of  area 
of  flow  to  the  wetted  perimeter. 
For  circular  pipes  R  =  D/4  feet, 
s  =  Slc^  of  the  hydraulic  grade  line, 
foot  per  foot. 

Accuracy  of  the  Qiezy  formula  depends  greatly 
on  the  accuracy  with  which  the  coefficient  C  can 
be  determined.  Experimental  studies  to  determine 
C  have  been  ccxiducted  by  many  engineers.  Of 
these,  Kutter  has  proposed  the  following  formula : 


where  n  is  a  coefficient  of  roughness. 

Roughnoss  Coaffidanf 

In  present  day  sewer  installations,  concrete  pipe 
and  vitrified  clay  pipe  are  overwhelmingly  in  use. 
In  both  cases,  it  is  accepted  practice  to  select  the 
roug^ess  coeffident  as  n  =  0.013.  Having  se¬ 
lected  n  and  s,  and  determined  the  hydraulic 
radius,  R  from  the  pipe  size,  C  can  be  computed 
from  Kutter’s  formula.  In  substituting  C  in  the 
Chezy  formula,  the  velodty  of  full  flow  is  estab¬ 
lished.  The  quantity  of  flow  is  then  arrived  at 
from  the  equation  Q  —  AV,  where  Q  is  die  flow, 
A  the  area  of  pipe,  and  V  the  vdocity. 


All  of  the  above  formulae  have  been  combined 
in  graphical  forms  with  the  resulting  diagrams 
used  generally  for  sizing  of  sewers.  Beavuse  sev¬ 
eral  hundreds  of  lines  appear  on  a  typical  dia¬ 
gram,  however,  it  is  cumbersome  to  use  and  is 
subject  to  frequent  errors  in  readings,  especia’ily 
when  long  sewer  lines  with  many  branches  are  be¬ 
ing  designed 

Tabies  EzpadH*  Sizing 

The  sewer  sizing  tables  were  developed  to  ex¬ 
pedite  the  job  of  sizing  sewers  and  to  insure 
greater  accuracy.  Inasmuch  as  long  lines  of  sewer 
are  frequently  designed  for  the  same  slope  as  the 
hydraulic  grade  line,  the  engineer  can  fdlow  only 
a  single  columin  in  the  table.  Over  the  years,  the 
tables  have  proved  of  great  value  to  users  as  a 
means  of  saving  time  and  avoiding  strain. 

Conversion  Factors 

For  roughness  coefikient  m  other  than  0.013, 
the  following  conversion  factors,  F  can  be  ap¬ 
plied  to  tabtflar  values  of  V  and  Q  to  obtain  ap¬ 
proximate  values  of  velocity  and  flow. 


.010  1.35 

.011  1.21 

.012  1.09 

.013  1.0 

.014  .92 

.015  .85 

.016  .79 

.017  .74 

.018  .69 

.019  .65 

.020  .61 


Scope  of  the  Table 

The  table  that  follows  begins  with  a  slope  of 
0.0010  ft  per  ft  and  proceeds  in  various  incre¬ 
ments  to  a  slope  of  0.100,  for  different  pipe 
inside  diameters  from  4  inches  to  96  inches.  Only 
slopes  to  0.0017  are  covered  in  this  month’s  issue. 
The  balance  will  appear  in  the  May,  June,  July, 
and  August  Reference  Data  Sheets. 
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Refrigerant  Liquid  Line  Piping 


J.  R.  HARNISH 

Senior  Engineer,  Products  and  Application  Engineering, 
York  Division,  Borg-Warner  Corp.,  York,  Pa. 


Seventh  of  a  series  of  articles  dealing  with  various  phases  of  refrigerant  piping, 
with  examples  of  poor  and  preferred  piping  arrangements.  This  article  covers 
the  parts  of  refrigerant  liquid  such  as  the  many  types  of  valves  now  in  use. 


"lUROBLEMS  encountered  in  the  design  of  refrigerant 
•*-  liquid  lines  are  few  in  comparison  with  suction  and 
discharge  lines.  Oil  separation  from  the  liquid  refrigerant 
does  not  occur,  except  in  rare  circumstances;  traps  and 
dead-ended  lines  are  not  generally  harmful,  and  lines  are 
smaller,  permitting  more  line  flexibility  and  freedom  from 
vibration  transmission.  However,  certain  rules  should  be 
followed  and  common  sense  applied  in  the  design  and 
installation  of  liquid  lines  to  avoid  operational  short¬ 
comings.  particularly  on  systems  with  remotely  located 
components. 

Accessories  installed  in  liquid  lines  may  include  driers, 
strainers,  moisture  indicators,  sight  glasses,  service  valves, 
fittings,  solenoid  valves,  check  vales,  expansion  valves  and 
floats.  The  capillary  refrigerant  feed  control  is  generally 
limitetl  to  smaller  factory  packaged  systems. 

Driers 

The  drier  is  becoming  recognized  in  the  industry  as  an 
essential  component  on  many  systems  and  will  frequently 
pay  its  way  in  maintenance  costs.  Its  use  will  be  bene¬ 
ficial  in  any  of  the  halogenated  hydrocarbon  refrigerant 
systems.  They  are  most  commonly  used  on  low  tempera¬ 
ture  systems,  hermetic  compressor  installations  and  exist¬ 
ing  air  conditioning  and  refrigeration  systems  that  have 
been  opened  frequently  for  servicing.  Most  driers  remove 
not  only  moisture  from  the  system,  but  sludge,  acid  and 
dirt  as  well.  Excessive  moisture  in  a  system  will  show  up 
as  free  water  which  will  freeze  at  the  expansion  valve  on 
low  temperature  systems.  Lesser  amounts  of  moisture  are 
also  harmful  since  water  can  combine  with  the  halogenated 
hydrocarbon  refrigerants  to  form  hydrochloric  acid, 
which  reacts  chemically  with  copper  and  iron.  The  drier 
may  be  selected  for  H)0%  line  flow  or  for  partial  flow 
with  a  bypass  around  it.  The  latter  may  be  used  in  the 
interest  of  economy  on  installations  where  the  demands 
for  the  drier  are  not  severe. 

F  rom  the  standpoint  of  moisture  absorption,  the  best 
location  of  the  drier  is  in  the  low  side  of  the  system, 
since  the  desiccant  has  a  much  greater  ability  to  hold 
moisture  at  low  temperatures.  However,  exorbitant  pres¬ 
sure  drops  would  result  in  this  location  and  the  accepted 
practice  is  to  install  it  in  the  high  pressure  liquid  line. 

Figure  1  illustrates  a  typical  arrangement  on  a  system 
with  a  high  pressure  receiver.  Service  valves  should  be 
provided  at  the  inlet  and  outlet  of  the  drier  to  {)ermit 
replacing  cartridges  without  exposing  a  long  length  of 
liquid  line  to  atmosphere.  A  moisture  indicator  down¬ 
stream  from  the  drier  is  a  good  investment  to  warn 


maintenance  personnel  when  replacement  elements  are 
necessary.  The  system  refrigerant  charging  valve  should 
be  connected  in  the  liquid  line  between  the  service  valve 
and  entering  connection  of  the  drier.  This  will  permit 
filtration  and  dehydration  of  refrigerant  added  to  the 
system. 

Either  two  full-size  driers  or  one  drier  and  a  bypass 
valve  should  be  provided  on  refrigeration  systems  that 
must  remain  in  operation  continuously.  This  will  permit 
changing  the  element  while  the  system  remains  in 
operation. 

For  a  partial  flow  drier,  the  bypass  valve  is  also  nec¬ 
essary.  It  should  be  throttled  to  provide  between  one  and 
three  pounds  pressure  drop  across  it,  thereby  forcing 
sufficient  liquid  flow  through  the  drier  in  parallel  with 
the  valve. 

Sight  Glasses 

A  liquid  line  sight  glass  should  be  provided  on  all 
systems  where  the  condenser  also  serves  as  the  high 
pressure  receiver.  This  item  is  helpful  to  the  serviceman 
in  charging  the  system  with  refrigerant  so  he  can  be 
assured  that  the  liquid  line  has  a  seal  at  all  load  condi¬ 
tions.  When  a  high  pressure  receiver  is  included  on  the 
system,  sight  glasses  or  a  remote  indicator  is  provided 
to  determine  the  amount  of  refrigerant  charge  in  the 
receiver  at  any  condition,  and  the  liquid  line  sight  glass 
is  not  necessary. 

Service  Valves 

Most  air  conditioning  and  refrigeration  systems  contain 
at  least  one  service  valve  between  the  condenser  and  the 
evaporator  (exception:  small  factory  packaged  systems 
and  centrifugal  systems).  One  or  more  valves  may  be 
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Fig.  I.  Drier  location  for  system  with  receiver. 
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Solenoid  valve 
(De  energized) 


40  psig  ^ 
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1000  psig* 


Check  valve 


/■ 
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^  Strainer 


♦Pressure  due  to 
hydraulic  expansion 


Fig.  2.  Improper  check  valve  location  in  liquid  line. 


l(»  isolate  llu*  condenser  from  the  receiver,  the  re¬ 
ceiver  from  the  evaporator,  or  to  isolate  miscellaneous 
components  in  the  licfuid  line  that  may  re<|uire  |)eriodic 
servicin*!  ( i.e..  driers,  strainers,  control  valves,  etc.  I .  The 
servire  valve  may  he  the  plohe  type  or  the  angle  type. 
A  gate  valve  should  never  he  used  in  refrigerant  lines 
lM*«  ause  liipiid  may  become  trajtiMHl  above  or  below  the 
gate  when  o|M>ning  or  closing  the  valve,  causing  high 
hydraulic  pressures  to  burst  the  valve.  Also,  thev  will  not 
s«*at  as  tightly  as  will  the  ghthe  ami  angle  valves.  Where 
pressure  loss  thnnigh  the  line  is  critical,  the  angle  tv])e 
valve  is  preferr«“d  since  the  pressure  dro|)  through  it  will 
only  he  between  MY  t,  and  of  the  jrressure  drop 

through  an  equal  size  globe  type  valve.  For  the  hvdro- 
carbon  refrigerant  systems,  the  valves  should  be  of  the 
seal  cap  ty|M*  or  the  diaphragm  type  to  avoid  harmful 
leakage  that  might  (»therwise  result  around  the  stem. 

Solenoid  Valves 

Solenoid  valves  are  rpiite  commonly  used  in  refrigerant 
licjuid  lines.  Although  simple  in  construction  and  opera¬ 
tion.  there  are  certain  factors  that  should  he  taken  into 
consideration  when  apfdying  them.  A  solentdd  valve 
serves  in  the  capacity  <»f  a  mechanicallv  operated  che<k 
valve.  In  otln'r  words,  it  will  chtse  olT  lh>w  in  one  direc¬ 
tion,  but  n«)t  in  another.  A  normally  closed  two-position 
refrigerant  solenoid  valve  will  always  have  the  flow  down 
through  the  port  bir  normal  o|>eration.  The  weight  of 
the  |)lunger.  which  is  small,  plus  the  force  acting  across 
the  stem  due  to  pressure  differential,  cause  the  sctlenoid 
to  remain  close*!  when  de-energized.  If  there  is  a  reversal 
of  pressures,  that  is  a  higher  pressure  on  the  downstream 
side  of  the  valve,  the  valve  will  open  and  permit  backflow 
with  pressure  differentials  of  about  one  to  three  pounds. 
The  o|H‘ning  pressure  is  a  function  »tf  the  weight  of  the 
plunger  as  oppos«*d  to  the  exposed  area.  Therefore,  where 
pressure  reversals  may  be  encountered  and  backflow  is 
not  desirtnl,  a  check  valve  should  be  located  downstream 
from  the  solenoid  valve.  An  example  of  such  an  installa¬ 
tion  might  be  where  hot  gas  defrost  is  used  on  the 
evaporator  coil  of  a  system. 

Also  of  importance  is  the  maximum  pressure  differen¬ 
tial  against  which  the  solenoid  valve  is  required  to  open. 
Solenoid  valves  with  VL’  connections  and  smaller 

generally  have  the  solenoid  holding  coil  ojrerating  the 
valve  plunger  directly.  For  larger  line  sizes,  pilot  o|)erated 
type  solenoid  valves  are  in  common  use  to  permit  the 
use  of  a  small  solenoid  coil.  On  these,  the  solenoid  coil 
(qrerates  a  small  valve  stem  which  permits  pressure  etjuali- 
zatioii  on  both  sides  of  the  plunger,  reducing  the  force 
revjuired  to  oj)en  the  valve.  Each  solenoid  valve  is  rated 
t«)  oj)en  against  a  maximum  pressure  differential.  Should 
this  limitation  be  exceeded,  the  solenoid  coil  may  burn 
out  or  cause  other  damage  due  to  an  overloaded  electrical 
circuit. 


There  are  also  limitations  for  some  valves  regarding 
the  minimum  pressure  differential  against  which  they 
will  open.  A  tvpical  application  is  an  equalizing  line 
where  the  pressure,  at  times,  may  be  equal  on  both  sides 
of  the  valve.  Depending  upon  the  valve  construction,  the 
plunger  may  not  fully  open  unless  the  downstream  pres¬ 
sure  is  from  one  to  three  })ounds  lower  than  upstream. 
Even  if  the  valve  does  open,  chattering  of  the  plunger  may 
be  noticeable  due  to  a  balance  of  forces  in  an  intermediate 
position.  A  built-in  che<’k  valve  flapper  is  available  on 
some  valves  as  a  special  feature  to  overcome  the  chatter¬ 
ing,  which  would  result  in  rapid  valve  wear. 

Check  Valves 

Liquid  line  check  valves  are  occasionally  used  in  re¬ 
frigerant  circuits  to  prevent  reverse  flow'  through  lines. 
Some  examples  are  heat  pumps,  evaporator  coils  to  be 
defrosted  by  hot  gas.  air-cooled  and  evaporative  condenser 
drain  lines  and  pumj)  di.scharge  lines  on  liquid  recircula¬ 
tion  systems.  Caution  should  be  exercised  in  applying 
piston  tvpe  check  valves  to  liquid  lines  unless  the  manu¬ 
facturer  specificallv  recommends  their  use  for  this  type 
of  service.  Many  piston  type  check  valves  were  designed 
to  handle  only  gas  and  are  not  satisfactory  for  liquid 
flow  since  liquid  refrigerant  can  pocket  above  the  piston, 
preventing  the  valve  from  opening.  This  is  not  a  problem 
with  the  swing  type  check  valve. 

Another  tvpe  of  check  valve  is  the  spring  loaded  ball 
check  valve,  at  limes  a  cylinder  instead  of  a  ball,  which 
requires  several  pounds  pressure  to  o|x*n.  It  provides 
tighter  seating  characteristics  at  low  pressure  differentials 
and  can  be  used  where  the  inherently  higher  pressure 
drop  is  not  detrimental  to  system  operation. 

When  a  check  valve  is  located  in  a  line  containing  a 
solenoid  valve  or  other  type  (»f  snap  acting  valve,  the 
check  valve  should  be  doyvnstream  from  the  mechanically 
operated  valve.  Figure  2  shows  an  improjrer  check  valve 
location.  When  the  solenoid  valve  becomes  de-energized. 
Ii(]uid  is  trapped  l)etyveen  valves  and  cannot  escape  if 
both  valves  seat  tightly.  Should  the  line  become  warmer 
than  when  in  operation,  excessive  hydraulic  pressure  may 
build  up  and  burst  the  weakest  portion  of  the  assembly. 
Furthermore,  when  the  solenoid  valve  closes  with  a  high 
rate  of  liquid  flow  through  it.  the  high  kinetic  energy  of 
the  moving  liijuid  must  be  dissipated  in  the  form  of 
pressure  pulses  f commonly  referred  to  as  water  hammer). 
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Pig.  3.  Preferred  check  valve  location  in  liquid  line. 


These  pulsations  in  the  closed  liquid  line  also  may  cause 
line  or  valve  rupture,  or  may  cause  excessive  line  vibra¬ 
tion,  resulting  in  broken  joints  throughout  the  liquid  line. 

The  correct  location  of  the  check  valve  is  downstream 
of  the  solenoid  valve  as  illustrated  in  Fig.  3.  Any  in¬ 
crease  in  hydraulic  pressure  between  valves  will  merely 
lift  the  flapper  or  plunger  of  the  check  valve,  which  will 
permit  pressure  equalization  to  the  downstream  side. 
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Expansion  Valves 

The  more  common  types  of  automatically  operated 
exj)ansion  valves  are  the  thermal  valve,  pilot-operated 
valve,  and  direct  acting  floats.  Thermal  expansion  valves 
are  available  in  sizes  of  less  than  one  ton  to  over  100  tons 
capacity.  Pilot-ojierated  valves,  available  in  sizes  from 
about  20  tons  and  upward,  may  be  piloted  by  a  small 
thermal  expansion  valve,  a  low  side  pilot  float  (refriger¬ 
ant  or  air  as  the  control  medium),  or  a  high  side  pilot 
float.  Direct  acting  floats  may  he  the  low  pressure  type 
where  a  liquid  level  is  controlled  at  the  evaporator,  or 
the  high  pressure  type  wherein  all  the  liquid  flowing  from 
the  condenser  is  drained  to  the  evaporator.  A  less  com¬ 
mon  arrangement  is  the  use  of  a  float  switch  (high  or 
load  side)  in  conjunction  with  a  solenoid  valve  and  hand 
expansion  valve.  This  type  of  control  is  not  recom¬ 
mended  here  on  Refrigerant-12  and  Refrigerant-22  sys¬ 
tems  because  of  the  on-off  cycle,  which  results  in  a  large 
variation  in  evaporator  temperature  due  to  the  inter¬ 
mittent  release  of  flash  gas.  When  snap-acting  valves 
control  the  refrigerant  flow,  the  liquid  line  velocity 
should  he  held  below'  300  fpm  (by  adequate  line  sizing) 
due  to  the  pressure  pulsations  created  when  the  valve 
slams  closed.  These  pulsations  cause  line  vibration 
which,  if  excessive,  may  result  in  leaky  joints. 

If  leakage  of  the  entire  high  side  refrigerant  charge 
to  the  evaporator  during  the  off-cycle  may  be  harmful 
upon  compressor  startup,  a  positive  means  should  be 
provided  to  close  the  liquid  line  when  the  system  com¬ 
pressors  are  not  operating.  A  thermal  expansion  valve 
gives  no  assurance  of  tight  close-off  due  to,  among  other 
things,  the  uncertainty  of  the  temperature  surrounding 
the  thermal  bulb.  Consequently,  if  positive  line  close- 
off  is  desired,  a  solenoid  valve  should  be  provided.  A 
solenoid  valve  may  be  installed  in  the  main  liquid  line, 
(*r  another  arrangement  offered  by  one  valve  manufac¬ 
turer  is  to  provide  a  3- way  solenoid  valve  in  the  expan¬ 
sion  valve  equalizing  line.  When  the  solenoid  valve  be¬ 
comes  de-energized,  high  side  pressure  is  equalized  to 
the  one  side  of  the  expansion  valve  diaphragm  to  main¬ 
tain  a  positive  pressure  for  holding  the  valve  closed. 

Some  of  the  pilot  operatetf  valves  available  have  a 
single  port  and  composition  valve  seat.  By  providing  a 
.small  solenoid  valve  (generally  about  %  inch  in  O.D)  in 
the  pilot  line,  the  upper  portion  of  the  control  piston  can 
be  held  under  pressure  or  vented  to  the  low  side  to  per¬ 
mit  positive  close-off  of  the  valve  by  upstream  pressure 
in  combination  with  a  spring.  The  tightness  of  these 
valves  when  closed  has  in  many  instances  exceeded  the 
performance  of  the  metal-to-metal  seated  solenoid  valve. 
Direct  acting  low  side  floats,  particularly  in  sizes  above 
approximately  10  tons  capacity,  generally  have  some 
clearance  around  the  valve  stem  which  will  result  in 
liquid  leakage  through  the  valve  during  the  off  cycle. 
Therefore,  a  separate  valve  may  be  required  to  provide 
positive  shutoff  of  the  liquid  line. 

The  high  side  float  drainer,  by  its  very  nature,  will 
drain  any  liquid  reaching  it  to  the  low  side  of  the  sys¬ 
tem.  However,  most  applications  incorporating  high 
side  float  drainers  have  a  small  operating  charge  in  the 
high  side  of  the  system  in  relationship  to  the  surge  vol¬ 
ume  in  the  evaporator.  Therefore,  liquid  line  close-off  is 
not  generally  a  problem. 

A  double-ported  valve,  with  metallic  seats,  should  not 


Table  1 — Refrigerant- 12  Physical  Data  at  Different 
Locations 

For  use  with  Fig.  4 

Location 

i 

Pressure, 

Psig 

Temp. 
Deg  F 

Percent  Flash 
Gas 

By  WeightJ  By  Vol.  j 

Press.  Drop 
Psi  per  100 
R 

Condition* 

1  2 

1  2 

1  2 

1  2 

1  2 

A 

117.2  117.2 

100  100 

0  0 

0  0 

2.0  2.0 

B 

115.0  II5.I 

98.8  73 

0.52  0 

11.4  0 

2.24  1.92 

C 

90.2  76.7 

84.0  73 

6.5  0 

68.7  0 

5.8  1.92 

0 

88.8  76.2 

83.1  73 

6.9  0 

70.1  0 

6.1  1.92 

E 

82.7  74.2 

79.0  73 

8.4  0 

75.9  0 

7.3  1.92 

*  Condition  1  — no  liquid  subcooling 

Condition  II — liquid  subcooled  27  deg  F 

Fig.  4.  Arrangement  for  expansion  valve  at  higher  eleva' 
tion  than  receiver. 


be  used  where  tight  close-off  is  necessary.  Even  if  the 
valve  stem  had  both  contact  surfaces  lapped  into  the 
valve  seats  to  provide  tight  close-off  when  shipped  from 
the  factory,  expansion  of  the  stem  due  to  a  change  in 
temperature,  as  well  as  gradual  wear,  will  eventually  re¬ 
sult  in  harmful  leakage.  Unless  a  leakage  rate  of  ap¬ 
proximately  2%  of  the  design  flow  can  be  tolerated,  the 
double-ported  valve  should  not  be  used  for  this  particular 
application. 

A  headache  to  servicemen  over  a  number  of  years  has 
been  the  air  conditioning  or  refrigeration  system  where 
the  evaporator  is  located  at  a  substantial  elevation  above 
the  refrigerant  receiver  and  condenser.  When  the  re¬ 
frigerant  liquid  from  the  receiver  must  flow  up  a  ver¬ 
tical  riser,  there  is  a  loss  in  pressure  due  to  the  reduc¬ 
tion  in  liquid  static  head.  Unless  the  liquid  is  sub¬ 
cooled  when  leaving  the  condenser  or  receiver,  flash 
gas  forms  in  the  liquid  line  in  an  increasing  amount 
with  each  foot  rise  in  elevation.  The  flash  gas  entering 
the  expansion  valve  has  a  choking  effect  that  greatly 
reduces  the  valve  capacity.  Therefore,  an  oversize  valve 
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Fig.  5.  Arrangement  for  expansion  valve  at  lower  eleva¬ 
tion  than  receiver. 

must  l>e  provided  t<»  handle  the  full  load  design  tonnage. 
For  reduced  load  o|>eration.  the  oversizerl  valve  operates 
eratically,  causing  the  eva|)orator  to  alternately  starve 
and  overfet*d. 

Figure  4  illustrates  a  I2.5-ton  air  conditioning  installa¬ 
tion  where  the  expansion  valve  is  at  an  elevation  of  65 
ft  above  the  liquid  level  in  the  high  pressure  receiver. 
In  Table  1,  values  are  given  for  refrigerant  pressure,  tem- 
|M‘rature,  |)ercent  flash  gas  by  weight  and  by  volume,  and 
pressure  drop  at  various  lor-ations  throughout  the  line. 
These  are  given  for  two  o|>erating  conditions.  Condi¬ 
tion  I  is  without  liquid  sub-cooling  wherein  the  refrig¬ 
erant  liquid  flow  leaving  the  receiver  is  at  a  saturated 
temperature  of  100  deg  F.  Condition  2  is  for  a  system 
provided  with  liquid  sub-cooling  means  for  cooling  the 
high  pre8.sure  liquid  leaving  the  receiver  to  73  deg. 

Note  as  the  liquid  progre.sses  from  the  receiver  to  the 
expansion  valve,  the  reduction  in  refrigerant  tem|)erature 
for  Condition  I  <lue  to  the  loss  in  static  pressure.  The 
refrigerant  temperature  can  only  be  reduced  by  eva[>orat- 
ing  some  refrigerant.  The  latent  heat  of  evaporation 
absorbed  by  the  flashing  gas  chills  the  remaining  liquid 
to  the  saturation  temperature  shown.  Observe  that  al¬ 
though  the  percent  flash  gas  formed  by  weight  is  small 
(8.4%  entering  the  expansion  valve),  the  per  cent  flash 
gas  by  volume  is  very  large  (75.9%)  due  to  the  much 
larger  sperdfic  volume  of  the  gas  than  that  of  the  liquid. 
Observe  also  that  the  pressure  drop  in  the  line  increases 
greatly  with  the  formation  of  flash  gas.  To  handle  the 
125-ton  evajK)rator  load  at  40  deg  evaporator  temperature, 
an  expansion  valve  with  a  nominal  capacity  of  270  tons 


must  be  provided — more  than  twice  the  actual  evaporator 
load. 

For  Condition  II,  the  liquid  has  l)een  sub-cooled  to 
73  deg,  a  sufficiently  low  temperature  to  prevent  any 
flash  gas  formation  before  entrance  to  the  expansion 
valve.  Since  no  flash  gas  is  formed,  the  liquid  tempera¬ 
ture  remains  constant  at  73  deg  from  the  sub-cooling  coil 
to  the  expansion  valve.  The  pressure  loss  through  the 
liquid  line  per  100  ft  equivalent  length  is  slightly  lower 
beyond  the  sub-cooling  coil  due  to  the  more  dense  re¬ 
frigerant  liquid.  Note  that  the  actual  refrigerant  pres¬ 
sure  entering  the  expansion  valve  for  Condition  II  is 
less  than  for  Condition  1.  This  is  due  to  the  lower 
density  of  the  flash  gas  and  liquid  refrigerant  mixture, 
resulting  in  a  lower  change  in  static  pressure  throughout 
the  6.5  ft  elevation  difference.  Even  with  a  smaller  pres¬ 
sure  differential  available  across  the  expansion  valve  for 
C»)ndition  II,  the  valve  need  only  have  a  nominal  ca¬ 
pacity  of  1.35  tons  to  handle  the  125-ton  evaporator  load. 
This  is  .50%  of  the  capacity  required  for  the  valve  selec¬ 
tion  in  Condition  I  and  much  more  favorable  reduced  load 
o|>eration  may  be  expected  when  making  provision  for 
the  liquid  sub-cooling  on  this  ty|)e  of  application. 

Figure  .5  represents  another  condition  encountered  on 
some  installations  where  the  evaporator  is  located  well 
below  the  refrigerant  receiver.  Here  flash  gas  forma¬ 
tion  is  not  a  problem  sin<’e  the  static  pressure  is  being 
increased  in  the  direction  of  the  expansion  valve.  In¬ 
stead,  a  much  higher  pressure  differential  is  available  at 
the  expansion  valve  than  w  ould  be  had  if  the  system  were 
cl<»se  coupled. 

Allowing  for  pressure  losses  through  the  liquid  line 
at  the  design  load  condition,  the  saturated  refrigerant 
liquid  in  the  receiver  would  increase  in  pressure  from 
117.2  psig  to  146.9  psig  at  the  entrance  to  the  expansion 
valve.  In  this  instance  a  smaller  valve  size  should  be 
used  than  the  actual  evaporator  load.  For  the  125-ton 
load  at  40  deg  evaporator  tem|)erature,  a  92-ton  expan¬ 
sion  valve  (nominal  capacity  at  60  lbs.  pressure  differ¬ 
ence)  will  be  satisfactory  for  this  duty.  By  selecting  the 
valve  (and  distributor  if  used)  to  match  only  the  re¬ 
quired  evaporator  load  at  the  design  condition,  far  bet¬ 
ter  performance  can  be  expected  of  the  system  w'hen  op¬ 
erating  at  partial  load.  This  is  particularly  important 
when  we  consider  that  few  systems  operate  at  full  ca¬ 
pacity  more  than  a  small  percentage  of  the  total  operat¬ 
ing  hours. 

When  a  pilot-operated  valve  is  to  be  used  on  an  appli¬ 
cation  similar  to  Fig.  5,  it  may  also  be  desirable  to  use 
a  heavier  valve  spring  to  provide  better  valve  modula¬ 
tion.  Complete  information  in  the  hands  of  the  \alve 
manufacturer  will  always  be  helpful  in  obtaining  the 
«>ptimum  valve  size  and  proper  spring. 

Strainers 

Strainers  are  desirable  in  liquid  lines  to  protect  com¬ 
ponents  in  the  system  with  moving  parts.  Solenoid  valves 
and  expansion  valves  should  always  be  protected  in  at 
least  one  point  in  the  liquid  line  leaving  the  condenser 
or  receiver.  If  the  liquid  line  contains  several  remotely 
located  controls  susceptible  to  the  abrasive  action  of  dirt 
and  scale,  it  may  be  necessarv  to  use  more  than  one 
strainer.  Field  piping  of  jobs  with  improperly  cleaned 
pipe  or  tubing,  plus  the  likely  formation  of  dirt  and 
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slag  due  to  welded  or  threaded  fittings  in  steel  pipe,  may 
result  in  an  accumulation  of  dirt,  making  protection  at 
each  valve  desirable. 

The  strainer  may  be  of  the  wire  mesh  type  or  it  may 
be  a  combination  filter-drier  containing  a  desiccant 
molded  to  form  a  close  cell  structure.  From  the  stand- 
|>oint  of  good  filtration,  the  wire  mesh  type  would  ideally 
have  a  very  fine  mesh  screen.  However,  the  finer  the 
screen  mesh,  the  larger  should  be  the  flow  area  of  the 
screen  surface,  since  the  pressure  drop  per  unit  area  will 
be  higher,  particularly  after  it  has  picked  up  some  dirt. 
Screen  mesh  sizes  vary  from  60  to  100  for  liquid  line 
service. 

Liquid  Line  Downstream  from  the  Expansion  Valve 

On  direct  expansion  air  cooling  coil  installations,  the 
liquid  line  beyond  the  expansion  valve  is  not  much  of  a 
problem  since  it  will  generally  be  within  a  foot  or  so  of 
the  distributor,  which  is  directly  connected  to  the  evap¬ 
orator.  Consequently,  the  line  size  is  not  too  critical 
since  it  is  short.  On  most  applications  the  distributor  is 
directly  connected  to  the  expansion  valve  or  a  multi¬ 


outlet  expansion  valve  may  be  used. 

On  some  installations,  the  expansion  valve  may  be 
remotely  located  from  the  evaporator  or  there  may  be  a 
number  of  restrictions  in  the  liquid  line  interconnecting 
the  two.  When  this  occurs,  the  line  should  be  sized 
cautiously  since  the  pressure  drop  through  it  will  be  quite 
bigh  due  to  the  presence  of  a  large  volume  of  flash  gas. 
The  pressure  loss  in  this  line  will  generally  be  between 
10  and  20  times  the  pressure  loss  through  the  line  when 
handling  the  same  quantity  of  solid  liquid.  For  single 
stage  low  temperature  refrigeration  systems,  the  loss  in 
this  line  will  be  even  greater,  unless  the  refrigerant  liquid 
has  been  subcooled  in  order  to  minimize  the  flash  gas 
quantity. 

A  rule-of-thumb  is  that  where  the  liquid  line  betwreen 
the  expansion  valve  and  the  evaporator  coil  has  /esfPic- 
tions  such  as  valves,  fittings,  and  straight  run  of  pipe 
which  may  exceed  an  equivalent  length  of  about  50  ft, 
the  line  size  should  be  increased  one  size  above  that  on 
the  upstream  side  of  the  expansion  valve.  When  this 
equivalent  length  exceeds  150  ft,  even  a  larger  line  size 
may  be  necessary. 


The  concluding  article  in  this  series  of  eight  will  appear  next  month. 


Keeping  Warm  in  Europe 


Benjamin  Franklin  hated  fireplaces.  Seeking  warmth 
from  one,  a  man  is  choked  with  smoke,  “scorched  before, 
and  froze  behind,”  he  remarked. 

In  these  days  of  thermostatic  controls  and  automatic 
heating,  the  words  have  a  quaint  ring.  Yet,  according  to 
The  Lamp,  published  by  Standard  Oil  Co.  of  New  Jersey, 
in  many  parts  of  the  world,  even  in  the  industrialized 
nations  of  western  Europe,  they  would  strike  a  note  of 
familiarity.  In  these  countries,  domestic  central  heating 
is  not  as  yet  widespread,  and  many  people  still  depend 
for  warmth  in  winter  upon  the  blazing  hearth  and  the 
small  stove. 

Times  are  changing,  though,  and  some  of  the  old  ways 
of  life  are  being  reshaped  by  technology'.  This  is  as  true 
in  the  home  as  it  is  in  the  factory  or  on  the  highway. 
Fmro})eans,  who  are  enthusiastically  adopting  such  domes¬ 
tic  conveniences  as  washing  machines,  electric  refrigera¬ 
tors,  and  tiled  baths  with  constant  hot  water,  are  also 
turning  to  automatic  central  heating.  This  is  a  step  that 
even  a  few  years  ago  would  have  seemed  to  strike  at  the 
root  «)f  tradition;  today,  in  the  prevailing  atmosphere  of 
growth  and  change,  it  seems  perfectly  natural. 

This  atmosphere  is  marked  by  the  thump  of  the  ham¬ 
mer  and  the  whine  of  the  saw,  for  western  Europe  is 
building  homes  and  apartments  at  a  rate  unequaled  in 
any  comparable  area  in  the  world.  At  the  present  rate, 
a  shortage  of  dwellings  for  nine  million  families  will  be 
made  up  within  five  years.  There  are  the  handsome 
apartments  of  glass  and  steel — some  of  them  within  a 
minute  or  two  of  beautiful,  untouched  forest — outside  of 
Stockholm.  There  are  the  colored  brick  “development” 
houses  around  Brussels,  which,  though  built  by  mass- 
production  methods,  are  each  of  distinctive  design.  There 
are  the  newly  rebuilt  sections  of  Hamburg  and  other 
German  cities  that  preserve  something  of  their  Hanseatic 
past  in  architectural  styles,  but  the  traditional  dark 


lacquer  of  the  bricks,  or  “klinkers,”  has  given  way  to 
bright  yellow. 

The  effort  in  each  country  is  guided  by  national  atti¬ 
tudes.  customs,  and  the  past  experience  of  the  majority 
of  home  owners.  Some  countries  in  western  ELurope  are 
much  more  familiar  with  central  heating  than  others.  In 
Sweden,  for  example,  oil  heat  is  well  established;  in  fact, 
it  is  thought  that  one  of  the  first  experimental  models  of 
an  oil  burner  was  tried  there.  In  Switzerland,  in  spite  of 
a  number  of  restrictive  building  codes  ( mostly  concerned 
with  national  defense),  90%  of  all  new  homes  and  apart¬ 
ments  are  now  being  equipped  with  oil-fired  systems. 

In  other  countries,  though,  there  is  still  a  general  lack 
of  knowledge  about  the  cost  of  equipment  and  installa¬ 
tion,  safety  factors,  and  the  different  kinds  of  systems 
available.  In  Holland  and  France  a  typical  home  buyer 
might  feel  that  oil  heat  was  only  for  the  very  rich.  In 
Finland  he  might  think  that  wood,  used  there  for  cen¬ 
turies  and  still  plentiful,  was  really  the  best  fuel  in  the 
world.  In  Great  Britain  he  might  feel  that  to  wake  up  in 
a  warm  bedroom  was  somehow  not  very  good  for  one 
(though  British  hospitals  have  of  course  had  central 
heating  for  years). 

Among  the  groups  that  have  shown  the  greatest  interest 
in  automatic  central  heating  are  architects,  many  of  whom 
are  now  designing  houses  in  which  oil-fired  central  heat¬ 
ing  systems  are  an  integral  part.  This  in  itself  is  a 
change;  formerly  a  house  would  be  completely  built  and 
then  the  home  owner  would  be  left  to  decide  how  he 
wanted  to  heat  it.  Of  course,  if  he  then  decided  upon 
(central  heating,  installation  would  be  more  costly  than 
if  the  system  were  built  into  the  house  at  the  beginning. 
Now,  architects  often  seek  advice  from  heating  experts 
on  such  technical  problems  as  the  relationship  of  humid¬ 
ity  to  temperature,  the  “K  factor”  of  building  materials, 
and  insulation. 
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APPLICATIONS 

AND 

INSTALLATIONS 


Risers  in  Muilions  Serve  Induction  Units 

Vertical,  anodized  aluminum  muilions.  in  addition  to 
servinjr  as  a  handsome  desifjn  feature  running  the  height 
of  the  new  44{-story  Time  &  Life  Building.  |>ictured  on 
this  iiKuith’s  cover,  has  the  novel  function  of  enclosing 
the  ductwork  feeding  the  year-round  induction  air  con¬ 
ditioning  units  serving  the  peripheral  zones. 

The  latest  addition  to  New  York’s  Rockefeller  Center, 
the  new  huilding's  peripheral  system  is  adapted  to  the 
column-window  lay«)ut.  There  are  eleven  hays  of  five 
windows  each  on  the  hroad  sides  of  the  building,  facing 
north  and  south;  and  four  similar  hays  on  the  narrow- 
side.  The  duct-mullions  run  one  window  in  from  the 
columns  and  corners,  so  that  there  is  a  choice  between 
two  supply  ducts  available  for  each  bay.  A  rigid  tee 
leads  in  from  the  duct  at  each  lloor.  and  a  flexible  duct 
leads  to  the  various  induction  window  units.  Each  supply 
entry  handles  up  to  seven  modules  (five  window  and  two 
column  spaces).  See  Fig.  1. 

One  refrigeration  plant,  in  the  third  cellar,  carries 
the  air  conditioning  load  through  the  22nd  lloor  with  two 
l.‘f60-ton  compressors  and  one  J>t)()-t<»n  compressor.  A 
mechanical  equipment  room  on  the  Ibth  lloor.  with  one 
17(K)-t<»n  and  one  bbO-ton  compressor,  serves  the  balance 
of  the  building.  Pan  rooms  are  located  in  the  third  cellar 
and  on  the  loth,  35th,  and  47th  floors. 

From  each  fan  room  the  mullion-encased  ductwork 
rises  and  drops  in  leap-frog  fashion.  For  instance,  one 
duct  rising  from  the  lOth  floor  fan  room  supplies  the 


Fig.  I .  Limestone-encased  exterior  steel  structural  columns 
parallel  muilions  of  aluminum  housing  risers  for  air  con¬ 
ditioning  at  Rockefeller  Center's  new  Time  &  Life  building. 


11th  and  12th  floor  units  in  its  bay.  Its  companion  duct 
in  that  bay  supplies  the  next  six  floors,  while  the  next 
four  floors  are  served  by  the  first  duct.  A  pair  of  ducts, 
dropping  from  the  35th  floor  fan  room,  in  the  same  way, 
service  the  upper  twelve  floors  of  the  twenty-four  floors 
between  the  10th  and  35th  stories.  Ducts  in  the  same 
mullion,  rising  from  below  and  dropping  from  above,  are 
completely  independent;  they  are  not  joined  in  any  way. 

Entire  Riser  is  Insulated 

Use  of  the  muilions  for  duct  enclosures  necessitated  a 
highly  efficient  and  easily  applied  duct  insulation  to 
minimize  heat  gain  and  loss  to  the  outdoors.  The  re¬ 
stricted  dimensions  of  the  muilions  put  a  severe  limitation 


Pig.  2.  Detail  of  duct,  In¬ 
sulation,  sheet  metal  insula¬ 
tion  cover,  and  exterior 
aluminum  mullion  cover. 


96 


APRIL,  19«0,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Pig.  3.  Detail  of  guide,  of  which  there  are  three  or  four  per  riser,  permitting  duct  to 
expand  and  contract  with  changes  in  air  temperature.  While  duct  is  held  firmly  in  place, 
vibrations  in  duct  cannot  pass  into  building.  Fabreeica  is  a  material  made  of  many 
layers  of  rubberized  cotton  duck. 

on  the  size  of  the  duct  and  the  thickness  of  its  insulation.  supported  by  guides.  These  guides  are  much  like  the 

A  '^^-inch  blanket  of  glass  fiber  covers  the  whole  length  anchors,  made  of  4  x  1/4-inch  steel  plate,  encircling  the 

of  the  ducts  except  for  the  last  two  floors  of  each  duct  duct  and  bolted  to  the  steel  spandrel.  However,  the  guide 

run.  There,  because  reduced  air  velocity  would  result  in  does  not  touch  the  duct.  Between  the  guide  and  the  duct, 

a  higher  Btu  gain  or  loss  per  cubic  foot  of  air  per  minute,  on  three  sides  of  the  duct,  are  isolation  and  rubbing 

insulation  thickness  is  increased  to  ^  inch.  pads  made  of  a  rubberized  product.  (See  Fig.  3.) 

To  protect  duct  insulation  before  the  mullion  facings  A1  Zuck  was  the  project  supervisor  for  Syska  & 

could  be  applied,  insulation  was  enclosed  in  sheet  metal  Hennessy,  Inc.,  consulting  engineers.  Architects  were 
jackets.  (See  Fig.  2.)  Harrison  &  Ahramovitz  &  Harris.  The  air  conditioning 

Each  duct  is  rigidly  attached  to  the  building  by  one  work  was  done  on  a  joint  venture  by  Almirall  &  Company 

anchor  only,  at  its  mid-point,  to  permit  unhampered  ex-  and  Wolff  &  Munier,  Inc.,  with  Bill  Doran  and  Paul 

pansion  and  contraction.  At  several  other  points  it  is  Borquin  supervising  for  their  respective  organizations. 


Separate  Air  Conditioning  System 
Serves  Executive  Floor 

Multizone  and  air  handling  units  manufactured  by 
Recold  Corp.,  Los  Angeles,  Calif.,  will  provide  the  air 
conditioning  for  the  new  world  headquarters  of  Signal 
Oil  and  Gas  Co.,  in  downtown  Los  Angeles.  The  16-story 
office  structure  will  be  ready  for  occupancy  in  mid-1960. 

The  air  conditioning  installation  for  the  first  fifteen 
floors  is  a  chilled  water  system  designed  to  provide  a 
maximum  17-deg  temperature  differential  between  inside 
and  outside  air.  The  executive  offices  for  the  building, 
located  on  the  16th  floor,  utilize  a  completely  separate, 
direct  expansion  system  based  on  a  full  20-deg  tempera¬ 
ture  differential. 


(The  reason  for  this  separation  was  both  simple  and 
reasonable,  as  ACH&V  editors  found  out.  The  executive 
floor  was  designed  on  the  premise  that  the  men  who 
would  be  occupying  that  floor  might  have  to  work  at  all 
hours  of  the  day  or  night,  as  opposed  to  the  regular  8-hr 
day  for  other  employees.  Thus,  this  floor  was  designed  to 
operate  completely  apart  from  the  rest  of  the  building. 
From  an  air  conditioning  .standpoint,  this  means  that 
temperatures  on  the  16th  floor  can  be  maintained  around 
the  clock  without  bothering  the  system  for  the  rest  of 
the  building.) 

Air  conditioning  was  designed  and  installed  by 
Western  Air  and  Refrigeration  Co.,  Los  Angeles,  under 
supervision  of  C.  L.  Peck,  the  contractor.  Charles  Luck- 
man  and  Associates  were  the  architects. 
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PIPING 

AND  PLUMBING 

Water  Accumulation  Around  Buildings 


% 

l^^ANY  new  wiiools.  inunufaeturiii"  plants,  research 
-l-^-*-lahorat»)ries  arnl  other  types  of  buildings  are  heiiifr 
erected  on  land  in  suburban  areas  where  the  property 
terrain  may  not  he  level.  Often  there  is  a  considerable 
slojK*.  It  is  not  unusual  for  the  property  to  he  on  the 
side  of  a  hill  where  the  "round  slopes  sharply  upward 
from  the  front  of  the  pro|)erty  to  the  rear. 

This  situation  is  further  complicated  when  by  virtue 
of  rock  formation  and  other  soil  conditions,  it  is  im¬ 
practical  or  unec  onomical  to  "rade  the  property  for  the 
benefit  of  the  buildiii".  Yet.  because  of  the  pro|)erty 
hH'atioii,  the  site  may  be  an  advantage  to  the  owner. 

Let  us  suppose*  that  the  property  has  a  rather  sloping 
terrain  from  the  rear  of  the  pro|>erty  to  the  front.  Since 
the  building  is  rather  long,  the  problem  of  water  accumu¬ 
lation  at  the  rear  of  the  building  will  pose  a  potential 
elanger  unless  corrective  measures  are  taken  t«»  drain 


Fig.  I.  Site  plan  showing  the 


this  accumulation  and  keep  dry  the  area  behind  the 
building.  An  example  of  this  condition  is  shown  in 

Fig.  1. 

Note  the  particular  placement  of  the  building  on  the 
site.  In  this  instance,  the  property  is  located  on  the  side 
of  a  gently  sloping  hillside.  The  high  point  of  the  property 
is  at  the  rear.  The  site  will  be  graded  to  practical  limits 
depending  upon  both  soil  and  rock  formations.  In  this 
case,  we  shall  assume  that  even  with  grading,  a  pocket 
will  remain  at  the  rear  of  the  building  where  rain  water 
can  accumulate  and  present  a  serious  hazard  to  the 
building. 

An  accumulation  of  water  can  cause  a  building  to  settle 
and  can  create  a  dam|>  condition  at  the  rear  of  the 
building  which  ma\  he  detrimental  to  the  foundation. 

Figure  2  illustrates  an  elevation  of  the  building  on  the 
site.  Note  the  slope  «»f  the  property  and  the  pocket  at  the 
rear  of  the  building  where  rain  water  can  accumulate. 
After  a  rain,  the  water  may  remain  in  this  pcK'ket  for 
days  until  it  is  finally  absorbed  by  the  earth.  This  de- 
velo{>s  an  unsightly  condition  as  well  as  a  damaging  one 
for  the  building  and  the  foundation  wall. 

Tliere  are  several  methods  that  may  be  employed  to 
drain  the  water  pocket.  The  selection  of  one  method  or 
another  is  related  to  the  s[)ecific  nature  of  the  ground 
conditions.  The  engineer  must  evaluate  the  overall  scope 
of  the  problem  and  then  decide  upon  the  |)articular 
method  best  suited.  Tbe  function  of  several  methods  will 
be  discussed. 

Exterior  Drains 

i  When  tbe  slope  directly  behind  the  building  can  be 

I  graded  to  a  certain  degree,  a  method  utilizing  exterior 
drains  can  be  employed  with  a  good  deal  of  success.  This 
I  method  is  shown  in  F  ig.  3,  which  shows  5  exterior  drains 
installed  a  short  distance  away  from  the  rear  of  the 
building  and  properly  spaced,  Tbe  grade  on  either  side 
j  of  the  drains  is  sloped  in  the  direction  of  the  drains.  The 

,  grade  is  planted  with  grass  seed  to  offer  a  more  rapid 

i  drainage  and  to  prevent  the  water  from  washing  earth 

J  into  the  exterior  drains.  The  water  is  conducted  hy  a 


arrangement  of  building  on 
sloping  ground. 


Pig.  2.  How  grade  slopes 
toward  building  to  form  a 
pocket  for  rain  to  accumu¬ 
late  at  the  rear  of  building. 


Rain  water  can— - 
accumulate  here  / 


Building 


Street— V 
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system  of  underground  piping  to  the  interior  of  the 
building  where  it  connects  with  the  system  of  piping 
that  terminates  at  the  exterior  storm  sewer  facilities. 
Otherwise,  it  is  conveyed  to  the  interior  sump  pump 
arrangement  and  is  pumped  out  to  the  exterior  storm 
sewer  facilities. 

The  exterior  drains  are  of  the  large  capacity  type  and 
are  equipped  with  slotted  grates  to  permit  the  rapid 
drainage  of  water  accumulation. 

Underground  piping  may  be  of  cast  iron,  tile,  concrete 
or  other  approved  material.  Should  stoppages  occur  in 
the  underground  lines,  it  is  easily  cleared  by  introducing 
a  wire  snake  into  the  drain  outlet  to  the  point  of  stoppage. 
Generally,  stoppages  consist  of  sand,  earth  or  grit  de¬ 
posits.  This  system  of  drainage  is  very  dependable  but 
it  is  important  that  the  grading  be  sloped  toward  the 
drains  to  ensure  the  adequate  removal  of  the  w’ater 
accumulation. 

Drains  and  underground  drainage  lines  must  he  sized 
in  accordance  w'ith  the  rainfall  intensity  in  the  area.  The 
absorption  rate  of  the  soil  is  a  factor  that  must  also  be 
considered.  The  prevalent  rainfall  intensity  in  the  area 
is  data  that  can  be  obtained  from  the  local  plumbing 
authorities,  or  from  nationwide  rainfall  intensity  tables. 

Dry  Wells 

Dry  wells  may  be  used  with  a  good  deal  of  success 
when  ground  conditions  are  favorable.  The  soil  must  be 
of  a  suitable  nature  to  offer  good  drainage  characteristics. 

Dry  wells,  detailed  in  Fig.  4,  are  equipped  with  a 
slotted  grate  placed  at  grade  level.  The  grate  serves  the 
same  purpose  as  it  would  for  exterior  drains.  The  water 
accumulation  is  drained  into  the  dry  wells  and  thence 
into  the  earth.  The  dry  wells  are  placed  in  the  same  rela¬ 
tive  Iwations  as  are  the  exterior  drains  that  are  shown 
in  Fig.  3. 

The  grate  is  set  in  a  cast  iron  frame  that  is  secured 


- Slope - 

Exterior  drains 


1  ^  ^ 

L 

Clean  out 

Sump  pump-' 
arrangement 

Building 

> 

■l _ J 

- - To  street  storm 

water  facilities 

PLAN 

Arrangement  of  exterior  drains 
at  rear  of  building 


ELEVATION 
Exterior  drain  location 

Pig.  3.  Location  of  exterior  drains.  Grade  is  sloped  to¬ 
wards  the  drains. 


Fig.  4.  Details  of  a  dry  well  provided  with  a  slotted  grate. 


to  the  concrete  cone.  The  dry  well  itself  is  constructed 
of  reinforced  concrete,  formed  in  sections.  This  particular 
type  of  dry  well  was  shown  for  example  because  of  the 
load  hearing  strength  it  possesses  over  the  type  of  struc¬ 
ture  that  is  often  erected  at  a  site. 

After  installing  the  dry  wells,  crushed  stone  is  added 
around  the  structure  to  facilitate  a  more  rapid  drainage 
of  the  water  into  the  earth.  The  drainage  slots  in  the  unit 
are  so  designed  as  to  allow  for  a  rapid  drainage  of  water 
into  the  earth  but  yet  prevent  backfill  from  entering  the 
dry  well  from  the  exterior.  When  properly  installed,  the 
drv  well  will  serve  well  for  many  years. 

They  are  sized  in  accordance  with  the  rainfall  intensity 
in  the  area,  the  soil  absorption  rate,  and  the  quantity 
of  water  it  is  desired  to  retain.  When  in  doubt  concern¬ 
ing  the  absorption  rate  of  the  soil,  it  may  be  desirable 
to  make  percolation  tests.  Dry  wells  are  capable  of 
handling  considerable  amounts  of  water. 

Footing  Drainage  System 

When  by  nature  of  the  ground  conditions,  both  surface 
and  subsurface  water  are  factors  that  must  be  considered, 
then  a  system  of  footing  drains.  Fig.  5,  may  be  in  order. 

A  footing  drainage  system  will  drain  surface  water 
that  accumulates  near  the  rear  of  the  building.  When  by 
nature  of  the  earth  strata,  water  will  flow  beneath  the 
surface,  the  footing  drains  will  intercept  this  sub-surface 
water  and  thus  safeguard  the  foundation  wall. 

The  plan  shows  the  general  arrangement  of  the  footing 
drainage  system  at  the  rear  of  the  building.  The  piping 
is  semi-perforated  clay  piping.  Water  is  intercepted  bv 
this  piping  and  conducted  to  the  sump  pump  arrange¬ 
ment  in  the  building,  where  it  is  pumped  out  to  the  street 
storm  water  sewer  facilities.  Piping  that  enters  the  build¬ 
ing  from  the  footing  drainage  system  must  be  cast  iron. 

The  footing  drainage  system  is  equipped  with  cleanouts 
spaced  at  suflicient  intervals  to  permit  the  ready  clearing 
of  stoppages  in  the  line.  Stoppages  in  this  case  are  gen¬ 
erally,  deposits  of  sand,  earth  or  grit  and  they  are  cleared 
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Concrete  trench .  Arrangement  of  trench  at  grating 
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at  rear  of  building 


Grating 

-Concrete  trench 


DETAIL 

Section  through 
trench  and  grating 


Drain 
line 

Foundation  wall 
/  Cellar  floor 


CROSS  SECTION 
A  typical  installation  of 
concrete  trench  and  grating 

Fig.  5.  Footing  drainage  system  that  can  be  used  to  drain 
any  water  accumulations  at  the  rear  of  a  building. 


by  iiisertiii}:  a  lios«*  into  the  (  leaiioiils  ainl  •rnntlv  Hushing 
out  ill*'  uinifiground  line  with  wat»*r. 

I  he  r  ross  seriion  shows  the  s|M*eitie  arrangement  of 
the  foot  ing  drains  near  the  foundation  wall.  The  founda¬ 
tion  wall  helow  grade  is  coated  with  a  heavy  la\er  of 
waler|)roofing  com|>ound  to  prevent  any  moisture  from 
penetrating  the  wall.  I  he  footing  drains  must  he  pro|K>rlv 
sloperl  to  assure  an  ade(|uate  flow  of  water  to  the  pumping 
arrangement.  The  ex<-avation  is  filled  with  crushed  stone 
to  far  ilitate  a  rapid  passage  of  water  to  the  drainage 
pi|>ing.  The  upper  portion  of  the  excavation  is  filled  with 
a  |)orous  hackfill  to  allow  the  surface  water  to  drain  more 
readily.  When  carefully  installed  this  system  can  safe¬ 
guard  the  foundation  wall  and  \et  drain  anv  surface  water 
accumulations  as  well  as  any  suh-surface  water. 

Concrete  Trench 

The  cimcrete  trench  is  a  method  that  is  provided  when, 
hy  nature  of  the  slope  and  ground  conditions,  the  water 
will  accumulate  at  the  rear  of  the  huilding  and  the  soil 
will  not  readily  ahsorh  the  water.  Details  of  this  system 
are  shown  in  Fig.  (). 

Ix'l  us  assume  that  the  earth  is  hard  clay  with  little 
ability  to  ahsorh  water.  Also,  let  us  assume  that  ber’ause 
of  rcM'k  formation  it  is  impossible  to  grade  the  slope  to 
a  favorable  degree.  When  this  situation  prevails,  rain¬ 
water  will  run  down  the  slope  and  accumulate  at  the 
rear  of  the  huilding.  Here  it  will  remain  for  days  to 
create  an  e\esore  and  a  potential  dampness  hazard  to 
the  foundation  wall. 

In  this  case,  a  concrete  trench  is  installed  for  the 
length  (»f  the  huilding  as  shown.  Grating  is  fitted  into 
the  recess  atop  the  trench.  Drains  spacer!  at  prescribed 
intervals  in  the  trench  receive  the  water  flow.  A  system 
of  underground  piping  conducts  the  water  to  the  sump 
pump  arrangement  where  it  is  pumped  to  the  street 
storm  water  sewer  facilities. 


The  cross  section  detail  shows  the  constructimi  of  the 
trench  which  is  usually  reinforced  with  steel  rods.  The 
trench  is  constructed  next  to  the  foundation  wall  and  a 
concrete  pad  extends  outward,  away  from  the  trench  to 
serve  as  a  walkway,  if  so  desired. 

The  grating  is  of  cast  iron,  steel  or  bronze,  as  selected 
for  the  purpose  and  is  generally  fabricated  in  sections 
d  ft  or  longer.  The  Ixdtom  of  the  trench  is  sloped  toward 
the  drains  to  afford  ctunplete  drainage.  Trench  drains 
with  a  dome  strainer  are  used  to  receive  the  water  flow. 
The  dome  strainer  prevents  clogging  hy  bits  of  paper, 
leaves  or  cloth. 

Inside  the  huilding.  the  piping  is  run  along  the  founda¬ 
tion  wall  to  a  point  where  it  dro[>s  helow  the  floor  slab 
t(t  enter  the  sump  pump  arrangement.  Suitable  brackets 
are  utilized  to  support  the  |>iping  for  its  entire  run  along 
the  foundation  wall. 

The  small  detail  of  Fig.  0  shows  a  cut  through  the 
concrete  trench  and  indicates  the  manner  in  which  the 
slotted  grating  is  recessed  in  the  trench. 

Sump  Pump  Arrangement 

All  the  methojls  shown  with  the  exception  of  the  dry 
wells,  conduct  the  water  to  the  street  storm  sewer  facilities 
either  hy  gravity  or  hy  a  pump.  For  example,  we  have 
clntsen  to  show  the  pum|)ed  means.  Figure  7  shows  the 
plan  of  a  suggested  placement  of  this  arrangement  at  the 
interior  «»f  the  huilding. 

This  illustration  shows  how  piping  enters  the  founda¬ 
tion  wall,  drops  through  the  concrete  slah  and  then  enters 
the  sand  trap  and  sump  pump  pit.  The  footing  drainage 
piping  will  enter  the  foundation  wall  below  the  floor  slah. 
Therefore,  extra  measures  must  be  taken  with  regard  to 
the  construction  of  the  foundation  footing  to  compensate 
for  the  entry  of  the  footing  drain. 

A  cleanout  has  been  installed  at  the  offset  of  the  under¬ 
ground  piping  to  the  sand  trap.  This  is  needed  to  clear 
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Fig.  6.  How  a  concrete  trench  and  grate  can  be  used  to 
drain  any  water  accumulations  at  the  rear  of  a  building. 
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Pig.  7.  Suggested  arrange¬ 
ment  in  plan  of  a  sand  trap 
from  an  exterior  footing  drain¬ 
age  system,  trench  drainage 
and  sump  to  handle  discharge 
system,  or  exterior  drains. 


> — Line  from  footing  drainage 
system  is  not  shown.  It  would 
be  located  under  floor  slab 


/—Building  waH 


Cleanout 


Sand  trap 


Sump  pump 


PLAN 


any  stnppajies  that  might  tKxur  at  this  particular  spot. 
Several  different  types  of  cleanouts  are  available  for  this 
purpose. 

Steel  covers  are  j)laced  over  the  sand  trap  and  sump 
pit  to  permit  foot  or  heavier  trafhc  and  yet  are  easily 
removed  for  the  proper  maintenance  of  the  pits.  Careful 
attention  must  he  afforded  these  covers,  with  concern  to 
their  rigid  construction.  The  piping  should  he  installed 
in  a  neat  manner  so  that  it  will  not  waste  floor  space 
near  the  sump  pump  arrangement. 

Section  Through  Pits 

Figure  8  shows  a  sectionalized  detail  of  the  sump  pump 
arrangement.  The  piping  first  enters  the  sand  trap.  This 
trap  intercepts  any  sand,  earth  or  sediment  that  may 
he  contained  in  the  water  entering  the  pit.  The  foreign 
material  will  settle  at  the  bottom  of  the  sand  trap  where 
it  is  available  for  easy  removal.  'The  sand  trap  prevents 
the  material  from  entering  the  sump  pit  where  it  can 
cause  damage  to  the  pumping  equipment. 


The  clear  water  from  the  sand  trap  then  enters  the 
sump  pit  where  it  will  accumulate  until  a  suflicient  quan- 
titv  activates  the  pumping  equipment.  I)u|)lex  sunq) 
pumps  assure  the  positive  discharge  of  water  to  the  street 
storm  sewer  facilities,  fhe  sump  pumps  and  pits  must 
be  sized  in  relation  to  the  (]uantitv  of  water  that  must 
be  handled  in  each  system.  Here  again,  the  rainfall  in¬ 
tensity  charts  for  the  area  offer  the  important  data  needed 
by  the  engineer  to  enable  him  to  size  his  eiiuipment 
properly. 

The  interior  of  the  sand  trap  and  sump  pit  is  lined  w  ith 
a  waterproofing  finish  to  prevent  the  water  contained 
from  seeping  through  the  concrete  structure.  The  water¬ 
tight  sleeves  offer  a  waterproof  connection  for  the  passage 
of  piping  or  overflow  of  water  from  the  sand  trap  to 
the  sump  pit. 

Both  the  sand  trap  and  sump  pit  must  be  carefully 
constructed  to  offer  the  durable  qualities  needed  by  such 
structures.  Reinforcing  rods  are  also  usually  included  for 
the  extra  strength  they  add  to  the  concrete  structure. 


ELEVATION  shown  in  plan  in  Fig.  7. 
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DEGREE-DAYS  FOR  FEBRUARY,  1960 

Air  Conditioning,  IIeaiing  and  Ventii.ating’s  32n<l  Year  of  Publication  of  Monthly  Ueuree-Day  Data 


Air  CoNDiiioNiNG, 

Heating  and  Ventilating's  32n<l  Year  of 

Publication  of  Monthly  Degree-Day  Data 

(  ity 

February 

Season  to  Feb.  29,  incl.,  from  Sept.  1 

i  1960  1 

1959  1 

Normal 

1959-00  1 

1958-59  I 

Normal 

Abil*n*,  Texas  (A)  . 

642 

507 

579 

2445 

2344 

2250 

Albany,  New  York  (A)  . 

1067 

1249 

1179 

4809 

5404 

5056 

Albuquerque,  New  Mexico  (A|  . 

....  819 

705 

714 

3531 

3221 

3441 

Alpena,  Michigan  (C)  . 

1319 

1389 

1263 

5752 

5801 

5448 

Anchorage,  Alaska  (A)  . 

1223 

1229 

1299 

6908 

7463 

7188 

Asheville,  North  Carolina  |C)  . 

818 

635 

678 

3171 

3144 

3105 

Atlanta,  Georgia  (A)  . 

....  611 

480 

512 

2346 

2257 

2269 

Atlantic  City,  New  Jersey  (C)  . 

....  800 

852* 

829 

3218 

3891* 

3331 

Augusta,  Georgia  (A)  . 

546 

380 

412 

2080 

2032 

1768 

Baltimore,  Maryland  (C)  . 

779 

738 

776 

3082 

3366 

3193 

Billings,  Montana  (A)  . 

....  1145 

1200 

1089 

5203 

5027 

5133 

Binghamton,  Now  York  (C)  . 

....  1041 

1  112 

1 100 

4160 

5088 

4735 

Birmingham,  Alabama  (A)  . 

613 

466 

491 

2287 

2299 

2252 

Bismarck,  North  Dakota  (A)  . 

....  1460 

1645 

1464 

6603 

6966 

6652 

Block  Island,  Rhode  Island  (A, . 

....  844 

988 

955 

3592 

4098 

3417 

Boise,  Idaho  (A)  . 

....  905 

771 

868 

4896 

3714 

4377 

Boston,  Massachusetts  (A)  . 

855 

1065 

1002 

3797 

4390 

4123 

Buffalo,  Now  York  (A)  . 

....  1088 

1134 

1  128 

4563 

4976 

4777 

Burlington,  Iowa  (A)  . 

....  1208 

1069 

1036 

4817 

4863 

4641 

Burlington,  Vermont  (A)  . 

1169 

1430 

1313 

5457 

6056 

5632 

Cairo,  Illinois  |C)  . 

826 

696 

683 

3188 

3184 

3004 

Charleston,  South  Carolina  (C)  . 

....  445 

313 

363 

1592 

1521 

1466 

Charlotte,  North  Carolina  (A)  . 

....  644 

528 

577 

2540 

2563 

2555 

Chattanooga,  Tennessee  (A)  . 

748 

580 

588 

2794 

2813 

2693 

Cheyenrte,  Wyoming  (A)  . 

....  1301 

1086 

1044 

5415 

4851 

5109 

Chicago,  Illinois  (A)  . 

1132 

1083 

1053 

4574 

4816 

4648 

Cincinnati,  Ohio  (C)  . 

922 

753 

812 

3442 

3540 

3465 

Cleveland,  Ohio  (Aj  . 

1023 

998 

1019 

4151 

4557 

4322 

Columbia,  Missouri  (A)  . 

1062 

861 

876 

4109 

3960 

3934 

Columbia,  South  Carolina  (A)  . 

557 

412 

443 

2159 

2144 

1889 

Columbus,  Ohio  (C)  . 

....  987 

868 

907 

3892 

4255 

3953 

Concord.  New  Hampshire  (A)  . 

....  1032 

1280 

1226 

4866 

5629 

5457 

Concordia,  Kansas  (C)  . 

....  1176 

980 

899 

4561 

4196 

4091 

Dallas,  Texas  (A)  . 

637 

443 

432 

2221 

2044 

1909 

Denver,  Colorado  (A)  . 

....  1159 

968 

924 

4710 

41  19 

4397 

Des  Moines,  Iowa  (A)  . 

....  1316 

1148 

1092 

5261 

5020 

4877 

Detroit,  Michigan  (A)  . 

_  1081 

1093 

1072 

4469 

4833 

4600 

Devils  Lake,  North  Dakota  (C)  . 

-  1648 

1669 

1576 

7487 

7485 

7237 

Dodge  City,  Kansas  (A)  . 

_  1147 

871 

840 

4316 

3974 

3867 

Dubuque,  Iowa  (A)  . 

-  1313 

1327 

1187 

5580 

5732 

5366 

Duluth,  Minnesota  (A)  . . 

1488 

I543** 

1448** 

6932 

7240** 

6677*' 

Elkins.  West  Virginia  (A)  . 

(a) 

881 

910 

(a) 

4467 

4182 

El  Paso,  Texas  (A)  . 

.  534 

434 

445 

2270 

1885 

2201 

Ely,  Nevada  (A)  . 

.  1200 

1085 

1033 

5654 

4821 

5199 

Escanaba,  Michigan  (C)  . . 

.  1252 

1441 

1327 

5672 

6171 

5856 

Evansville,  Indiana  (A)  . 

.  932 

768 

770 

3621 

3743 

3424 

Fairbanks,  Alaska  (A)  . . 

.  1798 

1650 

1907 

9898 

10656 

10155 

Fargo.  North  Dakota  (A)  . 

.  1548 

1555 

1518 

6816 

6864 

6851 

Fort  Smith,  Arkansas  (A)  . 

.  796 

607 

571 

2917 

2812 

2619 

Fort  Wayne,  Indiana  (A)  . . 

.  1115 

1029 

1036 

4564 

4888 

4601 

Fort  Worth,  Texas  (A)  . 

.  639 

462 

446 

2270 

2130 

1958 

Fresno,  California  (A)  . 

.  443 

422 

400 

1922 

1716 

2040 

Galveston,  Texas  (C)  . 

.  400 

260 

247 

1295 

1154 

1005 

Grand  Junction,  Colorado  (A)  . 

.  1026 

814 

924 

4541 

3875 

4488 

Grand  Rapids,  Michigan  (A)  . 

.  1157 

1187 

1154 

4857 

5269 

5033 

Green  Bay,  Wisconsin  (A)  . 

.  1286 

1466 

1336 

5775 

6237 

5887 

Greensboro,  North  Carolina  (A)  . 

.  756 

632 

672 

3040 

3102 

2991 

Greenville,  South  Carolina  (A) . 

.  646 

529 

552 

2562 

2438 

2425 

Harrisburg,  Pennsylvania  (A)  . 

.  885 

904 

921 

3763 

4170 

3943 

Hartford,  Connecticut  (A)  . 

.  909 

1090 

1050 

4255 

4819 

4494 

Havre,  Montana  (C)  . 

.  1329 

1596 

1291 

5989 

6349 

6044 

Helena,  Montana  (A|  . 

.  1192 

1405 

1  165 

6048 

5867 

5881 

Houston,  Texas  (C)  . 

.  427 

254 

240 

1400 

1228 

1083 

Huron.  South  Dakota  (Aj  . 

.  1545 

1525 

1327 

6322 

6201 

5927 

Indianapolis,  Indiana  (A)  . 

.  1064 

925 

938 

4288 

4456 

4201 

Jackson,  Mississippi  (A)  . 

.  620 

396 

405 

2205 

2050 

1822 

Juneau,  Alaska  (A)  . 

.  911 

1022 

1056 

5855 

5732 

5571 

Kansas  City,  Missouri  (A)  . 

.  1056 

856 

851 

3970 

3715 

3811 

Knoxville,  Tennessee  (A)  . 

.  759 

589 

630 

2892 

2875 

2844 

La  Crosse,  Wisconsin  (A)  . 

.  1250 

1417 

1280 

5538 

591 1 

5708 

Lander,  Wyoming  (A)  . 

.  1324 

1228 

1179 

6044 

5463 

5982 

Lewiston.  Maine  (O)  . 

.  1026 

1265 

1243 

4844 

5631 

5532 

a)  Data  not  available. 

•  Kigures  liased  on  Air|«rt  rradiiiKS. 

**  FiKures  based  on  City  office  readings. 

Normal  figures  in  this  table  are  based  on  30  year  period  covering  1921 
to  1950,  inclusive,  as  compiled  and  publisheil  by  the  U.  S.  Weather 
liureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Co.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  lespectively. 


102 


APRIL,  1960,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Degree-Days  for  February,  1960  (Concluded) 

(A)  Airport  readings;  (C)  ‘City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  (.'ONDITIO.NING, 

Heating  and  Ventii.ating 

's  32nd  Year 

of  Publication  of 

Monthly  Degree-Day  Data 

City 

February 

Season  to  Feb. 

29,  incl., 

from  Sept.  1 

19b0  1 

1959  1 

Normal 

1959-60  1 

1958-59 

1  Normal 

Lincoln,  Nebraska  (C)  . 

.  1292 

1071 

1000 

4962 

4443 

4483 

Little  Rock,  Arkansas  (A)  . 

.  723 

550 

543 

2667 

2520 

2441 

Los  Angeles,  California  (C)  . 

.  224 

237 

244 

713 

606 

1023 

Louisville,  Kentucky  (A)  . 

.  897 

723 

778 

3392 

3508 

3444 

Lynchburg,  Virginia  (A)  . 

.  808 

683 

722 

3231 

3282 

3193 

Macon,  Georgia  |A)  . 

.  500 

376 

391 

1909 

1782 

1712 

Madison,  Wisconsin  (A)  . 

.  1305 

1357 

1207 

5538 

5862 

5331 

Marquette,  Michigan  (C)  . 

.  1253 

1378 

1291 

5730 

5990 

5737 

Memphis,  Tennessee  (A)  . 

.  691 

570 

574 

2666 

2639 

2547 

Meridian,  Mississippi  (A)  . 

.  598 

349 

413 

2214 

2133 

1930 

Milwaukee,  Wisconsin  (A)  . 

.  1200 

1273 

1  142 

5163 

5545 

5089 

Minneapolis,  Minnesota  (A)  . 

.  1364 

1334 

1310 

5871 

5888 

5862 

Moline,  Illinois  (A)  . 

.  1229 

1096 

1075 

4936 

5005 

4797 

Montgomery,  Alabama  (A)  . 

.  500 

363 

388 

1914 

1779 

1769 

Nashville,  Tennessee  (A)  . 

.  845 

634 

636 

3045 

3004 

2786 

New  Haven,  Connecticut  (A)  . 

.  871 

1034 

1005 

3870 

4437 

4263 

New  Orleans,  Louisiana  (C)  . 

.  366 

230 

223 

1278 

11-28 

993 

New  York,  New  York  (C)  . 

.  843 

917 

904 

3468 

3848 

3670 

Newark,  New  Jersey  (A)  . 

.  827 

928 

932 

3449 

3947 

3883 

Norfolk,  Virginia  (A)  . 

.  679 

591 

644 

2580 

2644 

2630 

North  Platte,  Nebraska  (A)  . 

.  1310 

1  137 

1016 

5536 

4988 

4851 

Oak  Ridge,  Tennessee  (C)  . 

.  797 

61 1 

689 

2968 

3044 

3110 

Oakland,  California  (A)  . 

.  373 

385 

400 

1677 

1512 

2029 

Oklahoma  City,  Oklahoma  (A)  . 

.  877 

687 

630 

3271 

3131 

2840 

Omaha,  Nebraska  (A)  . 

.  1319 

1 1 14 

1058 

5108 

4731 

4728 

Parkersburg,  West  Virginia  (C)  . 

.  930 

788 

826 

3625 

3894 

3599 

Peoria,  Illinois  (A)  . 

.  1183 

1057 

1028 

4725 

4786 

4580 

Philadelphia,  Pennsylvania  (C)  . 

.  771 

837 

3185 

3596 

3394 

Phoenix,  Arizona  (A)  . 

.  388 

306 

275 

1381 

1046 

1255 

Pittsburgh,  Pennsylvania  (C)  . 

.  934 

835 

879 

3653 

4046 

3761 

Pittsfield,  Massachusetts  (A)  . 

.  1102 

1243 

1212 

5053 

5639 

5415 

Pocatello,  Idaho  (A)  . 

.  (a) 

952 

1022 

(a) 

4457 

5082 

Portland,  Maine  (A)  . 

.  1040 

1305 

1218 

4892 

5684 

5367 

Portland,  Oregon  (C)  . 

.  588 

600 

594 

3023 

2616 

2985 

Providence,  Rhode  Island  (A)  . 

.  861 

1063 

1019 

4008 

4541 

4339 

Pueblo,  Colorado  |A)  . 

.  1166 

871 

865 

4761 

4002 

4248 

Raleigh,  North  Carolina  |A)  . 

.  704 

591 

577 

2777 

2837 

2434 

Rapid  City,  South  Dakota  (A)  . 

.  1325 

1206 

1151 

5537 

5113 

5314 

Reading,  Pennsylvania  (C)  . 

.  846 

903 

902 

3560 

4018 

3785 

Red  Bluff,  California  (A)  . 

. .  434 

420 

423 

1878 

1605 

1982 

Reno,  Nevada  (A)  . 

.  832 

867 

804 

4469 

3895 

4190 

Richmond,  Virginia  (A)  . 

.  737 

650 

708 

3045 

3115 

3068 

Rochester,  New  York  (A)  . 

.  1122 

1182 

1  148 

4757 

5120 

4870 

Roswell,  New  Mexico  (A)  . 

.  716 

594 

566 

3054 

2862 

2768 

Sacramento,  California  (C)  . 

.  382 

405 

403 

1852 

1512 

1997 

St.  Joseph,  Missouri  (A)  . 

. .  1142 

981 

820 

4386 

4307 

3646 

St.  Louis,  Missouri  (C)  . 

.  969 

777 

792 

3664 

3615 

3478 

Salt  Lake  City,  Utah  (A)  . 

. .  1049 

804 

885 

4809 

3841 

4358 

San  Antonio,  Texas  (A)  . 

.  433 

311 

293 

1635 

1505 

1355 

San  Diego,  California  (A)  . 

.  228 

216 

247 

721 

574 

1042 

Sandusky,  Ohio  (C)  . 

. .  1059 

1008 

997 

4252 

4594 

4235 

San  Francisco,  California  (C)  . 

. .  305 

315 

336 

1329 

1228 

1679 

Sault  Ste.  Marie,  Michigan  (A)  . 

.  1379 

1543 

1442 

6136 

6625 

6369 

Savannah,  Georgia  (A)  . 

.  441 

285 

330 

1668 

1567 

1429 

Scranton,  Pennsylvania  (A)  . 

.  1024 

1095 

1028 

4421 

4985 

4423 

Seattle,  Washington  (C)  . . 

.  581 

597 

602 

2978 

2765 

3037 

Sheridan,  Wyoming  (A)  . 

.  1301 

1270 

1170 

5808 

5510 

5607 

Shreveport,  Louisiana  (A)  . . 

.  608 

402 

386 

2171 

1978 

1784 

Sioux  City,  Iowa  (A)  . 

.  1431 

1261 

1170 

5637 

5312 

5301 

Spokane,  Washington  (A)  . . 

.  990 

960 

988 

5366 

4621 

4936 

Springfield,  Illinois  (A)  . 

.  1114 

961 

907 

4317 

4394 

4021 

Springfield.  Missouri  (A)  . 

.  968 

763 

790 

3779 

3630 

3624 

Syracuse,  New  York  (A)  . 

.  1096 

1201 

1 117 

4676 

5233 

4682 

Toledo,  Ohio  (A)  . 

.  1078 

1064 

1056 

4641 

4942 

4617 

Topeka.  Kansas  (C)  . 

.  1113 

926 

851 

4355 

4115 

3830 

Trenton.  New  Jersey  (C)  . 

.  828 

907 

904 

3497 

3962 

3760 

Tulsa,  Oklahoma  (A)  . 

.  864 

652 

644 

3138 

2974 

2882 

Utica,  New  York  (O)  . 

.  1040 

1217 

1  181 

4376 

5344 

4966 

Valentine,  Nebraska  (A)  . 

.  1451 

1263 

1  100 

5849 

5378 

5170 

Walla  Walla  Washington  (C)  . 

.  719 

727 

748 

4022 

3416 

3737 

Washington,  D.  C.  |A)  . 

.  766 

122** 

770** 

3085 

3314* 

•  3258** 

Wichita,  Kansas  |A)  . 

.  1048 

870 

778 

3934 

3772 

3564 

Williston.  North  Dakota  (C)  . 

.  1511 

1653 

1442 

6708 

6848 

6642 

Winnemucca.  Nevada  (A)  . 

.  959 

941 

854 

5035 

4217 

4602 

Yakima,  Washington  (A)  . 

.  860 

835 

862 

4731 

4311 

4512 

For  footnotes,  see  page  102 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  APRIL,  1960 


103 


NEW  LITERATURE 


Use  the  prepaid  postcard  on  last  page  for 


securing  your  copies  of  these  catalogs. 


Process  Industry  Gages,  Instruments 

A  now,  four-j)apc  bulletin  is  an- 
nounc(‘(l  by  United  States  Gau^e  Div., 
American  Machine  &  Metals,  Inc., 
Seller.sville,  Pa.  Pulletin  .‘1015  provides 
a  ([Uick  roundup  of  the  comjiany’s 
products  to  simplify  the  desifrn  enjri- 
neer’s  job  of  choosing  the  right  gage 
or  instrument. 

Circle  Item  1  on  Inquiry  Card 


High-Pressure  Conditioning  Units 

High-pressure  hot  and  cold  duct  air 
conditioning  units  are  described  in 
Bulletin  HCI)  IMl.Ol  by  manufactur¬ 
er,  Drayer-Hanson  Div.,  National- 
U.  S.  Radiator  Corp.,  Los  Angeles, 
Calif.,  for  those  concerned  with  selec¬ 
tion  of  low-cost  flexible  equipment  for 
multi-storied  applications. 

Circle  Item  7  on  Inquiry  Card 


*  WIAQAil# 


Evaporotive  Condensers 

Niagara  Blower  Co.,  Nt'w  York, 
N.  Y.,  announces  a  12-page  catalog  on 
evaporative  condensers  for  refriger¬ 
ation  and  air  conditioning  installa¬ 
tions  from  approximately  10  tons 
upward.  Includes  table  from  which 
comlenser  selection  can  be  made  for 
ammonia  and  Freon  refrigeration. 

Circle  Item  2  on  Inquiry  Card 


Radiator  Valves,  Balancing  Fittings 

Sarco  Co.,  Inc.,  New  York,  N.  Y., 
announces  10-page  Bulletin  No.  225 
which  de.scribes  and  illustrates  the 
company’s  newly  expanded  line  of 
I’adiator  valves,  balancing  fittings,  and 
access  boxes,  for  applications  in  steam 
heating,  radiant  heating,  hot  water 
heating,  and  air  conditioning. 

Circle  Item  8  on  Inquiry  Card 


High-Velocity  Air  Duct 

.\n  S-page  bulletin,  giving  specifi¬ 
cations  and  physical  j)ropertie.s  of 
spiral  lock.seam  pipe  and  fittings  fur 
high-velocity  air  handling  systems 
and  under-slab  heating  ducts,  is  of¬ 
fered  by  .Spiral  Pipe  Div.,  United 
Sheet  Metal  Co.,  Inc.,  Columbus,  Ohio. 
Coveiage  includes  sound  absorbers. 

Circle  Item  3  on  Inquiry  Card 


Replacement  Air  Filters 

Substantial  savings  in  filter  costs 
are  possible  w’ith  ULOK  “cube”  tyi)e 
replacement  air  filters,  according  to 
Union  Carbide  Development  Co.,  Div. 
of  Union  Carbide  Corp.,  New  York, 
N.  Y.  Four-page  Bulletin  B  describes 
constiiaction  and  operation,  and  gives 
installation  data. 


Circle  Item  9  on  Inquiry  Card 


Infra-Red  Heating 

Panelbloc  Div.,  The  Bottcher  Manu¬ 
facturing  Corp.,  Cleveland,  Ohio,  an¬ 
nounces  Bulletin  PC  1-59  which  gives 
specifications  for  all  Panelbloc  infra¬ 
red  radiant  heaters,  including  the  re¬ 
cently-introduced  hooded  unit.  Booklet 
de.scribes  construction  features  and 
lists  various  control  arrangements. 

Circle  Item  4  on  Inquiry  Card 


AU  4rr 


All-Air  High  Velocity  Units 

A  comprehensive  set  of  8  air  dis¬ 
tribution  catalogs,  describing  a  wide 
line  of  air  diffusion  equipment,  is 
available  from  Anemostat  Corp.  of 
America,  New  York,  N.  Y.  This  one. 
Catalog  HV-70,  contains  complete  aj)- 
plication  and  performance  data  on 
all-air  high  velocity  units. 

Circle  Item  10  on  Inquiry  Card 


Radial  Compressors 


A  40-page  data  book  on  radial  com¬ 
pressors  for  commercial  and  industrial 
air  conditioning  and  refrigeration  is 
available  from  Airtemp  Div.,  Chrysler 
Corp.,  Dayton,  Ohio.  Form  No.  ME- 
120  includes  construction  features, 
capacity  ratings,  schematics,  and  con¬ 
denser  data. 

Circle  Item  5  on  Inquiry  Card 

Standby  Electric  Plants 

The  selection  and  installation  of 
standby  electric  plants  and  controls  is 
the  subject  of  an  8-i)age  bulletin 
offered  by  D.  W.  Onan  &  Sons  Inc., 
Minneapolis,  Minn.  Practical  sug¬ 
gestions  are  offered  in  the  planning 
and  designing  of  these  emergency 
power  installations. 

Circle  Item  8  on  Inquiry  Card 


Air  DifFuser  Accessaries 

Another  in  a  series  of  8  air  distri¬ 
bution  catalogs,  available  from  Ane¬ 
mostat  Corp.  of  America,  New  Y'ork, 
N.  Y.,  is  20-j)age  Catalog  AC-7().  This 
one  covers  air  diffu.ser  accessories, 
including  accessories  for  directional 
and  volume  control,  and  anti-smudge 
rings  and  frames. 

Circle  Item  11  on  Inquiry  Card 


Oil  Burner  Accessaries 

Monarch  Mfg.  Works,  Inc.,  Phila¬ 
delphia,  Pa.,  has  revised  its  12-page 
Catalog  O  on  domestic  and  industrial 
oil  burner  accessories.  Revisions  in¬ 
clude  chart  which  shows  the  various 
standard  spray  angles  and  patterns 
available  for  all  of  the  different  capac¬ 
ity  sizes. 

Circle  Item  12  on  Inquiry  Card 
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New  Literature 


Use  the  prepaid  postcard  on  last  page 


Flexible  Connectors 

A  technical  sheet  on  flexible  metal¬ 
lic  connectors  is  offered  by  Pennsyl¬ 
vania  Flexible  Metallic  Tubing  Co., 
Philadelphia,  Pa.  It  describes  new 
Penflex  flexible  connectors,  developed 
for  use  on  pump  installations,  hot 
water  and  steam  systems  where  ex¬ 
pansion  and  vibration  are  problems. 

Circle  Item  13  on  Inquiry  Card 


•  iiitfiijiii 


Commercial,  Industrial  Radiators 

Perkins  AIRadiators  are  described 
and  illustrated  in  a  16-page  catalog 
published  by  Shaw-Perkins  Mfg.  Co., 
Pittsburgh,  Pa.  Catalog  outlines  basic 
factors  influencing  selection  of  heat 
distribution  equipment,  and  includes 
sizes  and  ratings,  roughing-in  dimen¬ 
sions,  and  piping  layout  suggestions. 

Circle  Item  14  on  Inquiry  Card 


Corrosion-Resistant  Fans 

Resin-bonded  fiber  glass  fans,  of¬ 
fering  high  corrosion  resistance,  are 
described  in  a  12-page  booklet  by  the 
manufacturer,  Du  Verre,  Inc.,  Arcade, 
N.  Y.  Construction  of  fans  and  avail¬ 
able  arrangements  are  included  in 
description;  tables  give  chemical  re¬ 
sistance,  capacity  ratings. 

Circle  Item  15  on  Inquiry  Card 


Electric  Heating  of  Churches 

Edwin  L.  Wiegand  Co.,  Pittsburgh, 
Pa.,  offers  4-page  Bulletin  F00102 
describing  benefits  and  economic  ad¬ 
vantages  of  heating  churches  elec¬ 
trically.  According  to  manufacturer 
of  Chromalox  electric  heating  equip¬ 
ment,  bulletin  applies  not  only  to  new 
construction,  but  also  to  additions. 

Circle  Item  16  on  Inquiry  Card 


Cast  Steel  Regulators 

Two-page  Bulletin  JNP-5  describes 
the  Sliding  Gate  pressure  regulators 
now  available  in  cast  steel  from  OPW- 
Jordan,  Cincinnati,  Ohio.  Used  on 
steam,  water,  air,  oil,  gas  or  chemicals 
wherever  higher  pressures  are  pres¬ 
ent.  Bulletin  includes  sizing  charts, 
flow  curve. 

Circle  Item  17  on  Inquiry  Card 


Rouud  Power  Ventilators 

Bowman  Steel  Corp.,  Pittsburgh, 
Pa.,  offers  4-page  Bulletin  RPV-1 
which  gives  complete  specifications  on 
the  company’s  round  power  venti¬ 
lators.  Their  construction  features  un¬ 
restricted  air  passage  with  complete 
weather  protection.  Bulletin  includes 
dimensions,  capacities. 

Circle  Itom  18  on  Inquiry  Card 
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Air  Recovery  Systems 

Air  recovery  systems,  from  Minne- 
apolis-Honeywell  Regulator  Co.,  Min¬ 
neapolis,  Minn.,  pay  for  themselves 
by  reducing  air  conditioning  tonnage. 
A  4-page  bulletin  describes  two  in¬ 
stallations  (a  research  lab  and  a  res¬ 
taurant),  with  widely  varying  require¬ 
ments,  that  benefited  from  systems. 

Circle  Item  19  on  Inquiry  Card 


>FI< 


Process  Heat  Exchaegers 

Data  for  cost  estimation  of  the  latest 
impervious  graphite  processing  equip¬ 
ment  are  featured  in  32-page  catalog 
offered  by  Falls  Industries,  Inc.,  Solon, 
Ohio.  Booklet  illustrates  and  describes 
standard  models  available,  and  gives 
appropriate  cost  units  for  heat  ex¬ 
changers,  other  types  of  equipment. 

Circle  Item  20  on  Inquiry  Card 


Packaged  Boiler-Rumer  Units 

A  4-page  bulletin  (Form  No.  1145) 
describing  Kewanee  Square-Heat 
forced-draft  packaged  boiler-burner 
units,  for  oil,  gas  or  combination  fir¬ 
ing,  is  available  from  American- 
Standard  Industrial  Division,  Detroit, 
Mich.  Bulletin  contains  ratings,  di¬ 
mensions  and  technical  data. 

Circle  Item  21  on  Inquiry  Card 


Corrosion  Inhibitor 

Corrosion  inhibitor  CS,  developed  to 
protect  low  make-up,  closed  cooling 
and  heating  systems,  is  described  in 
6-page  Bulletin  HSP-922  by  Hagan 
Chemicals  &  Controls,  Inc.,  Pitts¬ 
burgh,  Pa.  Inhibitor  controls  corrosion 
by  producing  a  protective  filpi  on  all 
exposed  metal  surfaces. 

Circle  Item  22  on  Inquiry  Card 


HTHW  Heating  Systems 

High  temperature  hot  water  heat¬ 
ing  systems  and  the  selection  and  use 
of  sealless  “canned”  pumps  for  leak- 
proof  service  in  these  systems  are  dis¬ 
cussed  in  4-page  Technical  Bulletin 
No.  5  which  is  available  from  Chem- 
pump  Div.,  Fostoria  Corp.,  Hunting¬ 
don  Valley,  Pa. 

Circle  itam  23  on  Inquiry  Card 


Gonaral  Pnrpota  Motors 

General  Electric  Co.,  Schenectady, 
N.  Y.,  announces  12-page  bulletin 
GEA-6424A  which  discusses  benefits 
and  features  of  the  company’s  com¬ 
plete  line  of  fractional  horsepower 
Form  G  general  purpose  motors. 
Capacitor-start,  split-phase,  perma¬ 
nent-split  capacitor  motors  included. 

Circle  Itom  24  on  Inquiry  Card 
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Plastic  Fabrications  and  Fittings 

Afro  IMa.stic  Products  Co.,  Cleve¬ 
land,  Ohio,  offers  a  4-paKe  bulletin 
desf-ribinK  its  plastic  fabrications  and 
fittings  for  corro.sive  applications. 
Materials  used  are  polypropylene, 
polyethylene,  and  polyvinyl  chloride; 
l)roducts  include  complete  fume  re¬ 
moval  syst«-m.s,  air  washers,  tanks. 

Circle  Item  25  on  Inquiry  Card 


High  Pressure  Silencers 

Literature  de.scribing  the  company’s 
newly  designed  Conic-Flow  silencers, 
for  high  pressure  air  conditioning  and 
ventilating  systems,  is  available  from 
Air  Conditioning  Dept.,  Industrial 
Acoustics  Co.,  Inc.,  New  York,  N.  Y. 
Literature  gives  acoustic  performance, 
.selection  data. 

Circle  Item  31  on  Inquiry  Card 


Controlled  Volume  Pumps 

Data  Sheet  D-oil-l,  from  Milton  Roy 
(a).,  Philadelphia,  Pa.,  tells  how  con¬ 
trolled  volume  ])umps  solved  the 
problem  of  metering  a  .softening  agent 
into  distribution  lines  at  two  ))umping 
stations  serving  Ft.  Bli.ss,  Tex.  Step 
and  |K)sitioning  control  are  explained 
with  diagrams. 

Circle  Item  26  on  Inquiry  Card 


Induced  Draft  Ventilators 

Positive  ventilation  regardless  of 
wind  direction  or  velocity  is  said  to  be 
assured  by  the  aerodynamically  cor¬ 
rect  design  incorporated  in  the  Aero- 
Foil  ventilator  manufactured  by  Tri¬ 
angle  Engineering  Co.,  Houston,  Tex. 
Four-page  bulletin  gives  all  the  de¬ 
tails. 

Circle  Item  32  on  Inquiry  Card 


Speed  Reducers 

Modern  methods  of  speed  reduction 
w’ith  comj)act,  shaft  mounted  units  in 
a  wide  range  of  sizes  and  horsepowers 
an*  de.scribed  in  a  <)4-page  bulletin  by 
Dodge  Manufacturing  Corp.,  Misha¬ 
waka,  Ind.  Bulletin  A()!)2  al.so  presents 
rerlucers  for  flange  mounting,  vertical 
shafts. 

Circle  item  27  on  Inquiry  Card 


Steam  Generators 

Manufacturing  and  processing  in- 
du.stries  get  .steam  in  2  to  3  minutes 
from  a  cold  start  with  Malsbary  steam 
generators,  according  to  Malsbary 
Manufacturing  Co.,  Oakland,  Calif. 
Two  bulletins,  SG-7G1  and  SG-20,  de¬ 
scribe  these  units,  and  give  specifica¬ 
tions  and  typical  applications. 

Circle  Item  33  on  Inquiry  Card 


Rubber  Expansion  Joints 

General  Rubber  Corp.,  Tenafly, 
N.  J.,  offers  6-page  Catalog  850  de¬ 
scribing  its  spool-type  rubber  expan¬ 
sion  joints  and  standard  flexible  pipe. 
Al.so  included  is  a  description  of  Gen- 
Lok  flanged  flexible  pipe,  .said  to  as¬ 
sure  perfect  bolt  hole  alignment  in 
both  old  and  new  in.stallations. 

Circle  Item  28  on  Inquiry  Card 


Electric  Heaters 

Electric  heating  equipment  from 
Electric  Heater  Div.,  Martin  Stamp¬ 
ing  &  Stove  Co.,  Huntsville,  Ala.,  is 
the  subject  of  an  illustrated  catalog. 
The  products  include  electric  base¬ 
boards,  electric  floor  furnaces,  wall 
insert  heaters,  bathroom  heaters  and 
radiant  cable. 

Circle  Item  34  on  Inquiry  Card 


Dust  Collectors 

A  16-page  brochure  (Bulletin  1828) 
de.scribing  American  Blower  Series 
342  dust  collectors  is  available  from 
American-Standard  Industrial  Divi¬ 
sion,  Detroit,  Mich.  A  pair  of  nomo¬ 
grams  simplify  collector  selection  and 
determination  of  anticipated  collector 
efficiency. 

Circle  Item  35  on  Inquiry  Card 


Equipment  Quieting  Materials 

Owen.s-('orning  Fiberglas  Corp., 
Toledo,  Ohio,  announces  a  20-i)age 
publication  which  discusses  methods 
of  sound  control  in  appliances.  It 
presents  data  for  use  as  a  guide  in 
.selection  of  the  most  effective  and 
economical  materials  and  thicknesses 
to  obtain  specific  results. 

Circle  Item  29  on  Inquiry  Card 


Air  Conditioning,  Drying  Systems 

Si.\teen-j)age  Bulletin  K-160  de¬ 
scribes  Kathabar  Model  C  air  condi¬ 
tioning  and  drying  systems.  The 
equipment,  manufactured  by  Katha¬ 
bar,  Surface  Combustion  Div.,  Mid- 
land-Ross  Corp.,  Toledo,  Ohio,  is  used 
to  .stop  condensation,  speed  drying, 
and  make  air  sterile. 

Circle  Item  36  on  Inquiry  Card 


Industrial  Radiant  Heaters 

Information  on  two  types  of  indus¬ 
trial  radiant  heaters  is  given  in 
Bulletin  PE-70  by  Corning  Glass 
Works,  Coming,  N.  Y.  The  14-page 
booklet  provides  application  data  on 
l)oth  the  Vycor-brand  tubular  heater 
and  the  Pyrex-brand  panel  heater. 
Installation  procedure  is  included. 

Circle  Item  30  on  Inquiry  Card 


NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Hot  Water  Recovery  System 

A  new  hot  water  recovery  system,  the  Cer-Temp  80,  for 
laundry  application  where  hot  water  is  stored  for  one 
temperature  needs,  is  announced  hy  Permaglas  I)iv., 
A.  0.  Smith  Corp.,  Kankakee,  III. 

The  recovery  system  will  permit  80^^  draw  of  tank 
capacity  against  the  70%  previously  obtained,  according 
to  the  company.  This  improved  draw  performance  is 
made  possible  through  a  new  method  of  connecting  the 
circulating  lines  to  the  tank  and  heater  (or  heaters),  in 
addition  to  a  different  method  of  introducing  cold  water 
into  the  system.  With  this  system,  there  is  little  tendency 
to  mix  the  cold  incoming  water  with  the  hot  water 
already  stored  in  the  tank,  the  company  reports. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Multi-Zone  Air  Conditioners 

A  new  line  of  ruggedly  designed  packaged  multi-zone 
air  conditioners  is  available  from  American-Standard 
Industrial  Div.,  Detroit.  Mich. 

Equipment  is  available  in  nominal  25-ton,  3()-ton 
and  40-ton  sizes.  Nominal  air  handling  ca|)acities  are 
10.200,  12,600  and  17.100  cfm.  respectively.  In  these 
sizes  and  capacities,  they  can  provide  comfort  condition¬ 
ing  for  su|)er  markets  and  other  large  open  areas,  or 
can  serve  several  zones  or  any  area  where  excessive  heat 


load  presents  a  special  problem.  Quiet  operation  makes 
the  new  units  well  suited  to  the  combination  heating¬ 
cooling  requirements  of  medical  clinics,  churches  and 
small  one-story  or  two-story  office  buildings. 

The.  line  can  be  purchased  as  either  a  single-zone 
basic  unit  or  as  a  multi-zone  unit.  The  single-zone  unit, 
at  right  in  photo,  is  available  with  top  horizontal  or  up- 
hlast  discharge.  It  may  he  ef(uipped  with  a  steam  or 
hot  water  heating  coil  for  off-season  or  winter  heating. 

Multi-zone  unit,  shown  at  left,  is  also  available  with 
top  horizontal  or  up-blast  discharge.  This  design  features 
a  “hot-deck  assembly”  in  which  the  heating  coil  is 
mounted. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Heating  Coils  40%  Smaller 

A  line  of  compact  heating  coils,  offered  hy  The  Trane 
Co.,  La  Crosse.  Wis.,  contains  units  that,  on  the  average, 
are  40%  smaller  than  previous  coils  with  comparative 
capacities,  the  company  stales. 

Higher  performance  is  attributed  to  the  Sigma-Flo 
fin,  a  configuration  of  sigmoid  or  S-sha))ed  contours  (see 
insert  in  photo)  that  are  die-f*)rmed  in  the  metal  fin.  This 


design,  along  with  a  better-designed  cast-iron  header  and 
new  channel-formed  casing,  is  said  to  have  resulted  in  a 
coil  that  doubles  the  output  «tf  each  row. 

Includetl  in  the  line  are  steam  and  hot  water  coils, 
booster  coils,  and  steam  distributing  coils.  'Fhe  steam 
distributing  tube  coils  (see  illustration)  have  1-inch 
tubes  as  standard,  and  formed  “directional  kinetic  ori¬ 
fices”  spaced  to  achieve  uniform  leaving  air  temperatures 
and  maximum  protection  against  freezing. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Aluminum  Grilles  and  Registers 

Series  LI)  Decoraire  aluminum  grilles  and  registers  are 
available  in  four  borders  to  meet  modern  architectural 
requirements  from  Air  Devices,  Inc.,  New  York,  N.Y. 


According  to  the  manufacturer,  units  have  been  tested 
extensively  for  maximum  performance  from  side  wall, 
floor,  and  window  sill;  for  heating,  c(*oling,  and  venti¬ 
lating. 

Installation  is  simplified  with  a  spring  clip  arrangement 
which  eliminates  the  use  of  screws.  Unit  is  inserted  into 
duct  conne<’tion;  retaining  spring  snaps  it  securely  into 
place. 

More  information?  Circle  Item  40,  postcard,  last  page. 
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17-Ton  Condensing  Unit 

A  nominal  ]7-t«(n,  air-cool«*(l  (•(ttnlensiii}'  unit.  rf<  t*nlly 
announ('«‘<i  hy  Lcnn«)X  In(lustrie.s.  Inc.,  Marshalltown, 
iov\a,  inror|>orali‘s  a  new  n*fri<rerant  circuitirifr  method 
wliich.  the  eotnpany  -states.  im|irov(>s  Htu-per-watt  j)er- 
formance  he('au>e  li(|iiid  refrigerant  reaches  the  evapo¬ 
rator  coil  u|»  to  20  de"  F  cctoler  than  the  <  (tndensing  tem¬ 
perature. 


I  he  larfre  (2o..'t  scj  ft)  condenser  coil  has  ripple-ed"e<l 
aluminum  fins  llal-honde<l  to  the  cop|H*r  tubes.  Compres¬ 
sor  is  semi-hermetic  and  easily  service<l  in  the  field.  It  is 
resilienlly  mounted.  sucti<in-cooled  and  overload  ])ro- 
lected.  It  has  a»<<*ssihle  jiajre  p(»rls  and  carries  a  five- 
xear  warranty. 

Air  movement  is  straight  through  the  unit  which  is 
only  .So  inch»*s  thick,  including  the  fan  guard.  y\ir  mover 
is  a  t  ft  dia  IxMinox  Power  Pro|),  which  is  claime<l  to  de¬ 
liver  a  large  volume  of  air  at  low  power  costs. 

The  cahinet  is  Of  inches  high.  «S0'*s  inches  wide,  and 
«an  he  mounted  on  a  slab  at  grade  level  or  on  a  roof, 
file  heavy  steel  is  zinc  ciiated  and  finished  with  a  haked- 
<»n  thermo-s<*tting  acrylic  enamel. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Sprayed  Coil  Unit 

Addition  of  Series  SCI)  (  .Sprayed  C<til  Humidity  Con¬ 
trol)  unit,  for  hospitals,  public  commercial  buildings,  pre¬ 
cision  manufacturing  operations,  and  other  applications, 
is  announced  by  Drayer-Hanson,  division  of  Crane  Co., 
Los  Angeles,  (]alif. 


Where  the  nee<l  is  to  maintain  close  humidity  control 
and  achieve  cleaner  air,  these  air  handling  combination 


units,  the  company  states,  provide  the  means.  The  line 
is  initially  offered  in  15  sizes  each — horizontal  or  vertical 
models:  w  ith  cfm  range  from  668  to  32.250,  and  with  pre¬ 
heat  and  reheat  coils,  if  rwjuired. 

Models  closely  follow  construction  and  jierformance 
characteristics  of  the  company’s  central  station  air-han¬ 
dling  units,  including  modular  construction,  arrange¬ 
ments  for  every  ap|)lication,  removable  panels,  and  inde- 
l)endent  structural  steel  frame. 

Coil  secti<*n  has  s|)ace  for  10  row  coils  to  cool  and  re¬ 
heat.  Spray  secti<m  has  integrally-mounte<l  pump.  For 
water  make-u|>.  an  automatic  Ihtat  valve  is  used. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Transmitter-Receiver  Controls 

Newlv  designed  transmitter  and  receiver  equipment  for 
remote  temperature  contnd  is  announced  hy  The  Powers 
Regulator  Co..  Skokie,  III.  Applications  of  the  trans- 
mitter-re<’ei\er  system  in¬ 
clude  both  heating-cooling 
air  conditioning  and  indus¬ 
trial  proces.ses,  es|)ecially 
when  remote  control  is  in- 
v<tlved. 

The  Series  2(M)  transmit¬ 
ter  transduces  a  tem|>erature 
measurement  into  a  3  to  15 
j)si  air  prt*ssure  signal  from 
a  remote  location.  The  sig¬ 
nal  may  he  sent  to  a  receiver 
gage  which  continually  in¬ 
dicates  the  temperature 
measurement.  The  trans¬ 
mitter  may  also  serve  as  a 
sensor  for  a  remotely  liKated  receiver-controller. 

()|)erating  in  conjunction  with  the  Iran.smitler,  the 
Series  2(K)  receiver-controller,  illustrated,  maintains  a 
selected  tem|)erature  at  a  remote  location.  It  can  there¬ 
fore  be  used  at  a  much  greater  distance  than  that  of 
standard  thermal  systems.  The  receiver-controller  com¬ 
pares  the  transmitter  air  signal  with  its  set  point,  and 
accurately  adjusts  its  control  pressure  to  maintain  the 
desired  control  ordered  by  the  transmitter  signal.  The 
set  point  is  manually  adjusted  by  an  exposed  knob. 
More  information?  Circle  Item  43,  postcard,  last  page. 


Pipe  Suspension  Products 

new  division  of  Fee  &  Mason  Manufacturing  Co., 
Inc.,  Manasquan,  N.  J.,  has  bt'en  establisherl  for  the  im¬ 
portation  and  American  distribution  of  a  line  of  low-cost, 
high-quality  pipe  suspension  products  from  West  Ger¬ 
many. 

The  division  has  been  named  Pipe  Hangers  Inter¬ 
national.  Its  products  are  being  made  in  Heiligenhaus. 
Germany,  on  an  exclusive  basis.  They  w  ill  be  distributed 
from  Manasquan  through  heating  and  air  conditioning 
wholesalers  in  every  state  in  this  country. 

More  information?  Circle  Item  44,  postcard,  last  page. 
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Expanded  Heat  Pump  Line 

Expansion  of  its  Packaged  Product  heat  pump  line 
for  1960  is  announced  by  York  Div.,  Borg-Warner  Corp., 
York,  Pa. 

Of  seven  room  air  conditioner  heat  pumps  in  its 
1960  line,  one  is  available  in  the  company’s  compact, 
light  weight  Adventurer  series.  The  Discoverer  series  and 
the  multi-room  Conqueror  series  each  offer  three  models. 


Five  models  will  he  available  with  auxiliary  electric 
heat  to  provide  additional  warmth  when  temperatures 
drop  into  the  lower  ranges.  These  auxiliary  electric  heat¬ 
ers  are  entirely  automatic,  controlled  by  a  thermostat. 
These  models  also  feature  automatic  defrost.  During  the 
defr»)st  period,  the  fan  is  automatically  shut  off  to  prevent 
cold  air  from  entering  the  room.  On  mild  days,  heat 
pumps  automatically  switch  from  heating  to  cooling  as 
needed  to  maintain  the  ))re-set  room  temperature  desired 
by  the  owner. 

A  new  refrigerant  receiver  retains  unneeded  refrigerant 
when  the  units  are  oj>erating  on  the  heating  cycle.  Thus, 
these  systems  are  automatically  balanced  to  provide  full 
heating  efhciency  and  lower  operating  costs,  the  company 
slates.  York  engineers  believe  that  this  innovation  will 
solve  the  heating  problems  that  often  occur  in  room  units 
designed  primarily  for  cooling  duty. 

For  residential  and  commercial  needs,  the  ct»mpany’s 
Packaged  Products  Sectitm  offers  heat  pumps  in  three 
product  groupings: 

Air-cooled,  attic  type  Pathfinder  units,  2-,  3-.  and  4-ton 
sizes  are  available  as  heat  pumps.  When  needed,  auxiliary 
electric  heaters  will  supplement  the  heat  output.  Experi¬ 
ence  in  1959  indicates  that  this  kind  of  installation  is  the 
fastest  growing  area  of  heat  pump  sales. 

M»)del  HP36,  a  deluxe  unit,  provides  heating  when 
temperatures  are  as  low'  as  zero,  and  cooling  when  tem¬ 
peratures  rise  to  115  deg.  Tw  in  cooling  sy  stems  offer  step- 
capacity.  To  supplement  the  compressors,  step  capacity 
electric  heaters  are  built-in.  The  company  claims  that  its 
automatic  electric  defrost  system  on  these  models  uses 
up  to  50%  less  power  for  defrosting.  This  model  is 
entirely  automatic,  designed  to  maintain  the  temperature 
selected  by  the  homeowner. 

Remote  5-  and  7%-ton  heat  pumps  will  also  he  avail¬ 
able  as  part  of  the  l‘>>60  line.  These  models  offer  a  variety 
of  evaporator  sections  and  coils  to  meet  a  wide  range  of 
application  requirements. 

More  information?  Circle  Item  45,  postcard,  last  page. 


Concealed  Fan-Coil  Unit 

Addition  of  a  horizontal,  concealed  unit  to  its  Riviera 
fan-coil  conditioner  line  is  announced  by  Warren  Webster 
&  Co.,  Inc.,  Camden,  N.  J.  This  new  model  has  been 
designed  expressly  for  motel,  hotel  and  similar  applica¬ 
tions  and  is  available  in  three  models  with  capacities  of 
270,  470  and  6(K)  cfm. 

A  uniquely  designed  drain  pan  prevents  condensate 
damage  to  ceilings  over  which  the  units  are  installed  and 
provides  positive  removal  of  the  condensate.  All  heating¬ 
cooling  coils  used  in  these  new  units  are  at  least  thn*e 
rows  deep  for  high  capacity  output. 

In  addition  to  the  fan  coil  line,  the  firm  offers  the 
Webster  Newport  heating-cooling  conditioner.  This  in¬ 
wall  unit  has  a  self-contained  cooling  cycle  coupled  with 
heating  coils  adaptable  to  steam,  hot  water  or  electric 
systems. 

More  information?  Circle  Item  46,  postcard,  last  page. 


New  Motor  Mounting  Principle 

Util-A-Set  self-contained,  belt-driven  centrifugal  fans, 
boasting  a  new  principle  of  motor  mounting,  are  an¬ 
nounced  by  llg  Electric  Ventilating  Co.,  Chicago,  III. 

Motors  and  fan  hearings  are  mounterl  (»n  rubber  isola¬ 
tion  rails,  eliminating  vibration  and  resonant  noise  and 
providing  extremely  (|uiet  o|)eration,  the  company  states. 
This  mounting  method  also  pr(>vides  a  wide  range  of 
adjustability  and  allows  mounting  of  several  different 
motor  frames  on  one  standard  base. 


Ventilators  are  oesigned  for  applications  requiring  low 
and  merlium  ranges  of  volume  and  pressure.  Backward 
blade  or  forward  curve  wheels  are  available.  Twelve 
sizes  provide  capacity  range  from  6H8  to  23,(KK)  cfm. 

The  manufacturer  states  that  both  backward  blade 
and  forward  curve  units  are  designed  to  achieve  minimum 
air  turbulence  at  fan  inlet  and  maximum  aerodynamic 
efficiency.  All  fan  wheels  are  statically  and  dynamically 
balanced. 

Optional  features  include:  weather  cover  for  motor 
and  drive,  housing  access  door  and  drain  plug,  and  spe¬ 
cial  paints  and  coatings. 

More  information?  Circle  Item  47,  postcard,  last  page. 
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Smaller  Hermetic  Compressor 

A  hrrmetic  r<»m|)ress<»r  which  is  approximately  half 
the  weight  and  size  of  |»rev  ious  models  has  been  develo|)ed 
by  Carrier  Corp..  Syracuse,  N.  Y..  for  manufacture  on 
a  new  automated  j)ro- 
duction  line. 

(Called  Micromite,  the 
unit  contains  less  than 
half  as  many  parts  as 
its  predecessors,  and 
is  designc<l  for  inex- 
pensi\e  o|)eration  and 
low  maintenance.  It  will 
a|)jH‘ur  in  two  room 
air  conditioner  models 
and  in  c  entral  air  con¬ 
ditioning  units  with  ca¬ 
pacities  up  to  four  tons 
for  re-idential  and  com¬ 
mercial  use.  Weights  range  fr<»m  07  to  KM)  lb. 

d  he  ik;*w  cornjeressor  operates  at  d.-SOO  rpm-  -tw  ice  that 
«»f  |)ie\  ious  Carrier  mctdels — yet  piston  and  bearing  speeds 
remain  the  same  because  |)iston  strokes  and  bearing 
diameters  have  lH*»*n  reduced,  the  companv  reports. 

Cut-away  illustration  shows  how  main  compressor  parts 
fit  within  one  another  like  onion  rings,  doing  away  with 
fasteners  and  threaded  connections.  A  one-piece  crank¬ 
case  has  channels  on  outside  w  hich  form  sound-deadening 
muliling  chambers.  Seen  over  the  end  of  cylinder  is  the 
laminated  valve  assembly.  Compressor  is  mounted  on 
springs  inside  the  welded  steel  casing  so  that  no  external 
springs  or  hold-down  holts  are  nec'essary. 

More  information?  Circle  Item  48,  postcard,  last  page. 


Electric  Blast  Coil  Duct  Heater 

Idle  IndeiH  o  elei  tric  blast  coil  duct  heater  is  available 
from  Industrial  Kngineering  &  K(|uipment  Co..  St.  I.ouis 
(  Brent  Win  »d(,  Mo. 


According  to  the  manufacturer,  units  are  easily  and 
(|uickl\  instalhnl  in  ductwork,  rtnjuire  no  floor  space  and 
no  flue,  are  listed  by  I  nderw  riters’  Laboratories,  Inc.,  and 
ha\e  proven  trouble-free  and  maintenance-free  in  many 
thousands  of  installations. 

StiK'k  sizes  are  axailable  from  l.tMMf  to  .dO.tMM)  watts 
with  Btu  ratings  of  .iUM)  to  102.(KM).  Special  sizes  varv 
from  .StM)  to  dtMf.tMMt  watts. 

More  information?  Circle  Item  49,  postcard,  last  page. 
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Skylights,  Skylight-Ventilators 

A  complete  new  line  of  skylights,  plus  a  companion 
series  of  skylight-ventilators,  is  introduced  by  Jenn-Air 
Products  Co.,  Inc.,  Indianapolis,  Ind.  The  skylights  are 
called  Astro-Lites;  the  combination  skylight-ventilators 
are  known  as  Astro-Vents  and  are  said  to  be  the  first 
dual-purpose  units  suitable  for  heavy-duty  commercial, 
institutional  and  industrial  requirements. 


Idle  Astro-Lite  consists  of  a  one-piece  acrylic  resin 
dome  and  aluminum  frame  for  installation  in  a  self- 
flashing.  insulated  curb.  It  is  furnished  with  a  choice 
of  clear  dome  material  which  transmits  92%  of  avail¬ 
able  light,  or  translucent  material  which  transmits  75%. 
Both  provide  excellent  light  diffusion  and  negligible  heat 
gain  or  loss,  the  company  reports. 

Idle  Astro-Vent,  illustrated,  integrates  lighting  and 
ventilation  into  one  attractive  design.  It  consists  of  the 
Astro-Lite  skylight,  plus  a  separately  housed  ventilator — 
both  mountetl  on  a  single  extruded  aluminum  frame 
which  fastens  to  the  curl).  This  provides  the  advantages 
of  single  installation  economy  and  convenience. 

More  information?  Circle  Item  50,  postcard,  last  page. 


Pressure  Control  in  Vacuum  Range 

Control  accuracy  to  within  psi  or  better,  from  posi¬ 
tive  pressures  through  the  vacuum  range  to  30-inches  Hg, 
is  made  possible  by  a  \ersatile  new  series  of  air-adjusted 
pressure  pilots  developed  by  Spence  Engineering  Co., 
Inc.,  Walden,  \.  \  .  I  he  pr«*ssure  pilots  can  also  be  used 
in  conjunction  with  a  tem|)erature  recorder-controller 
for  control  of  process  temperatures. 

Extreme  sensitivity  of  control  for  low  pressure  sys¬ 
tems  or  for  vacuum  heating  systems  is  obtained  by  the 
\acuum-range  pilots.  d  lu*se  pilots  are  also  suitable  for 
the  greater  vacuums  common  to  many  low  temperature 
heating  processes. 

Designate!!  Series  AJM),  the  air-adjusted  pilots  are  re¬ 
ported  to  extend  the  advantages  of  the  Spence  line  of 
pressure  pilots  into  the  vacuum  range.  Remote  air  load¬ 
ing  of  the  pilot  makes  possible  centralized  control  by 
locating  the  pressure  adjusting  panel  at  any  convenient 
distance  from  the  regulator.  Mounting  the  pilot  at  the 
valve  provides  greater  stability  !)f  control  and  conse<|uenl 
savings  in  fuel. 

More  information?  Circle  Item  51,  postcard,  last  page. 

(Continued  on  pofce  lid) 
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how  many 
“tons”  can 

a  “horsepower”  carry? 


Or  how  many  “cubic  feet"  make  a  “ton"? 

Sooner  or  later,  questions  like  these  will  come  up  when  you  use  such  terms  to 
describe  the  cooling  capacity  of  unitary*  air-conditioning  equipment.  When  your 
prospect  starts  asking  them,  his  confusion  may  lose  you  an  important  sale. 

To  avoid  this,  the  Unitary  Section  of  the  ARI  has  set  up  industry-approved 
standards.  Participating  manufacturers  now  rate  the  cooling  capacity  of  all  unitary 
equipment  in  Btu  per  hour.  This  rated  capacity  is  subject  to  checking  and  veri¬ 
fication  by  an  independent  testing  laboratory.  A  unit,  selected  at  random  from 
a  participating  manufacturer's  stock,  is  tested  under  adverse  conditions  with 
emphasis  on  wilting  heat  and  high  humidity.  Any  model  failing  to  deliver  rated 
capacity  must  be  brought  up  to  standard  or  be  withdrawn  from  sale. 

The  ARI  Seal  of  Certification  assures  you  of  unitary  equipment  you  can  count 
on  equipment  that  makes  it  easier  for  you  on  any  job.  It  is  easier  to  maintain, 
too.  The  dependability  of  this  equipment  pays  off  in  fewer  complaints,  fewer 
service  calls,  fewer  repairs  and  replacements,  more  profits  for  you. 

To  avoid  confusion  when  discussing  cooling  capacity  with  prospects,  use 
Btu  per  hour  -  and  prove  the  capacity  of  your  equipment  by  pointing  to  its 
ARI  Seal  of  Certification. 

For  free  explanatory  booklet  and  Directory  of  participating  manufacturers, 
write  to:  Chief  Engineer,  Dept  B-403,  Air-Conditioning  and  Refrigeration 
Institute,  1346  Connecticut  Avenue,  N.W.,  Washington,  D.  C. 

*”Liiilar>’'  air  condilioncrs  included  in  this  program :  all  packaged  air  conditioners,  whether  single 
units  or  two-piece  units  (called  "split"  ssstems)  up  to  135,000  Btu  per  hour  in  capacity,  hut  not 
including  room  air  conditioners.  ARI  Standard  210-58  for  electrically-driven 
equipment;  ARI  Standard  250-58  for  heat-powered  equipment. 


/  this  seal 
helps  you  sell 
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water 


comes  in  oieans,  rivers,  lakes,  wells, 
drops,  buckets,  pitchers  and  glasses, 
it  queiu'hes  thirsts,  cooks  food,  puts 
out  fires,  makes  coffee  and 
brushes  teeth,  it  spins  mills, 
runs  electro- plants,  cools  motors 
and  power  factories, 
it  spawns  fish,  sprinkles  lawns, 
floats  boats,  washes  children 
and  grows  flou>ers. 

it  sustains  and  nurtures, 
it  bends  if  you  give  it  purpose, 
it  reshapes  itself  if  you  give  it  reason, 
it  is  needed,  wanted,  feared, 
praised  and  prayed  for. 

it  is  at  the  heart  of  all  life. 

it  is  in  the  arteries  of  all  industry. 

it  is  as  close  to  us  as  skin 

but  as  taken  for  granted  as  sky. 

the  end  of  water  seems  unbelievable. 

if  it  is  not  on  the  horizon,  it  is  Just  over  it. 

if  it  is  not  within  sight, 

it  is  Just  ’round  the  bend. 

if  it  is  not  in  the  glass, 

it  is  Just  in  the  spigot. 

.  .  .  this  it  the  grand  mirage  .  .  . 
the  self-delusion  that  prevails 
though  the  wells  run  low 
and  the  streams  go  dry 
and  the  water  slips  away. 

we  know  water, 
we  know  its  ways, 
we’ve  learned  its  habits, 
we’ve  pulled  it  out  of  swamplands, 
pushed  it  over  mountains, 
pumped  it  into  deserts, 
tunneled  it  through  granite, 
and  rescued  it  from  pollution. 

above  all  else, 
we  know  the  need  for  it. 
that  is  why, 
for  130  years, 

we’ve  developed  new  uses  for, 
powered  new  factories  with, 
diverted  the  courses  of 
and  Jealously  stood  guard  over 
water. 


No  other  manufacturer  makes  pumps  for  such  a 
variety  of  hydraulic  applications  as  Fairbanks, 
Morse.  If  it's  liquid  ...  if  it  flows  . .  .  we  make  the 
pumps  that  move  it ...  at  low  cost  per  gallon  . . . 
in  sizes  from  200  gph  to  800,000  gpm,  and  to  3000 
psi  .  .  .  for  every  industrial  need. 

Our  pumps  . . .  our  generators  and  controls  .  .  . 


Fairbanks,  Morse 


A  MAJOR  INDUSTRIAL  COMPONENT  OF  FAIRBANKS  WHITNEY  CORPORATION,  NEW  YORK 


our  new  rotary  compressors  . . .  our  drive  toward 
better  ways  to  de-salt  ocean  water . . .  the  poten¬ 
tial  of  our  advance  Research  4  Development 
Center  in  Beloit .  .  .  our  lead  position  in  the  field 
of  Hydrodynamics  ...  all  of  these  equip  us  to 
serve  you. 

Send  for  our  brochure— "Hydrodynamics.” 
Please  write  to  Mr.  Robert  W.  Kerr,  President, 
Fairbanks,  Morse  &  Company,  600  South  Michigan 
Ave.,  Chicago  5,  Illinois. 
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(Continued  from  page  110) 

Wall-Mounted  Water  Coolers 

Two  new  wall-hung  water  coolers,  that  can  be  installed 
flush  to  the  wall  with  all  plumbing  concealed  and  with 
space  underneath  for  clean¬ 
ing  and  waxing  the  floor, 
are  introduced  by  Westing- 
house  Electric  Corp.,  Co¬ 
lumbus.  Ohio.  A  low-priced 
standard  model  also  has 
been  added  to  the  line.  The 
models  were  announced  by 
Westinghouse’s  Water  Cool¬ 
er  and  Dehumidifier  De¬ 
partment,  which  has  just 
relocated  in  modern  facili¬ 
ties  in  Columbus  from 
Springfield,  Mass.,  plant. 

The  wall-hung  units  are 
Model  WL7D  which  has  a 
capacity  of  7  gph,  and 
Model  WLllD  which  has  a  capacity  of  11  gph.  Both 
models  can  be  hung  at  any  desired  height,  or  installed 
directly  on  the  floor  where  they  are  at  an  ideal  height 
for  younger  children.  Installed  in  this  manner  they  are 
only  31  inches  high.  Both  models  have  finned  tube  con¬ 
densers  which  are  fan  cooled.  The  bubbler  is  hand 
actuated. 

Model  W4C,  the  new  floor  model,  is  an  air-cooled 
pressure  type  cooler  with  a  capacity  of  4  gph. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Plastic  Pipe  Covering  Improved 

Improvements  in  Armaflex  foamed  plastic  pipe-covering 
insulation,  announced  by  Armstrong  Cork  Co.,  Lancas¬ 
ter,  Pa.,  are  said  to  have  given  it  a  higher  temperature 
range,  complete  ozone  resistance,  and  smoother  surface 
for  easier  handling  and  better  appearance. 


The  improved  product,  called  Armaflex  22,  is  used  on 
liquid  cooling  and  heating  lines,  chilled  water  lines,  and 
other  cold  lines  in  plumbing,  heating,  air-conditioning, 
refrigeration,  and  industrial  processing  applications.  It 
can  be  used  from  below  zero  up  to  220  deg  F  and  can 
be  applied  to  sharp  bends  and  elbows  without  danger  of 
fissuring  or  cracking  at  the  area  under  strain,  the  com¬ 
pany  states. 

Average  density  is  reduced  to  7  lb  per  cu  ft.  An  ex¬ 
ceptionally  smooth,  uniform  outer  surface  finish  results 


in  a  neat  looking  installation,  whether  the  surface  is  left 
unfinished,  or  given  a  decorative  or  protective  coating. 
The  k  factor  is  0.28  at  75  deg  mean  temperature. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Instrument  Valve  Manifold 

A  simpler  and  more  dependable  means  of  making  in¬ 
strument  connections  to  flow  meters,  level  indicators,  and 
other  types  of  instruments  is  provided  by  Yarnall-Waring 
Co.,  Philadelphia,  Pa.,  in  its  new  instrument  valve  mani¬ 
fold. 


The  manifold  combines  three  valves  in  a  single  body — 
two  providing  suitable  line  shut-off  and  one  that  equalizes 
pressures  to  protect  the  instrument’s  internal  working 
parts — together  with  a  connection  tap  for  calibration  of 
the  high  pressure  side  of  the  system. 

Manifold  is  furnished  with  either  screwed  or  socket- 
weld  end  connections.  Body  and  all  working  parts  are 
of  stainless  steel. 

More  information?  Circle  Item  54,  postcard,  last  page. 


Ring  Type  Filter  Handle  Lock 

A  ring  type  filter  handle  lock  incorporating  an  im¬ 
portant  design  improvement  is  announced  by  Research 
Products  Corp.,  Madison,  Wis. 

Designed  for  use  with  both  their 
industrial  and  grease  filters,  the 
new  lock  provides  some  definite 
advantages  over  other  types,  ac¬ 
cording  to  the  manufacturer. 

The  ring  handle  is  especially 
convenient  for  lifting  or  carrying 
the  filters.  To  install  the  filter,  it 
is  simply  positioned  in  the  hold¬ 
ing  frame,  and  the  ring  handle 
turned  to  lock  the  filter  in  place. 

The  ring  handle  lies  flat,  with  no 
portion  protruding  beyond  the 
filter  edge.  This  is  also  an  excep¬ 
tionally  convenient  feature  when 
stacking  filters  during  installa¬ 
tion  or  removal. 

Handle  is  easily,  quickly  installed  on  the  filter,  and  a 
screw  driver  is  the  only  tool  required. 

More  information?  Circle  Item  55,  postcard,  last  page. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  APRIL.  1940 


113 


News  of  Equipment  and  Materials 


Remote  Condensing  Units 

Thre<*  Iii"li-(a|ta(ity.  air-rooled  cDndensin" 

unit.*'  are  available  from  Tuck-Aire  furnace  (a»..  San 
Francisco,  Calif.  Models  61-HCI)  and  6.‘i-RCI)  have  full 
5-lon  capacilv  with  h*/>-h|>  compressor;  Model 
has  full  7*  j-lon  capacity  with  8%-hp  compressor. 


All  three  units  are  particularly  recommended  hy  the 
manufacturer  for  c<»mmercial  or  larjie  residential  appli¬ 
cations  requiring  year-round  cooliii"  on  demand,  regard¬ 
less  of  outside  temperatures.  I  nits  may  he  located  up  to 
R.'r  ft  from  the  cooling  coil  and  can  he  coupled  to  coils 
of  matching  evap<trators  employing  upllow.  «ounternov\. 
or  horizontal  air  How.  They  are  field  piped  and  charge<l. 

The  manufacturer  promises  full  tonnages  at  AUl 
standard  conditions:  operation  in  virtualK  any  outside 
amhients,  eliminating  mild  and  low  outside  temjierature 
trip-t>uts;  easilv  accessible  control  panel:  no  shipping 
holts;  vertical  receivers  that  guarantee  comjtlete  pump- 
down  of  K-22  regardless  of  the  size  of  the  system  charge: 
blowers  of  sullicient  capacity  for  distribution  through 
ductwork;  and  low  noise  level. 

More  information?  Circle  Item  56,  postcard,  last  page. 


Remote  Control  Air  Conditioner 

Called  “the  first  dramatically  new  development  hy  the 
air  conditioning  industry  in  years."  a  remote  control 
room  air  conditioner  is  announced  hy  Vthirlpo<d  Corj)., 
St.  Jose|)h,  Mich. 


Operation  of  the  one-hp,  115  or  230-volt  unit  is  entirely 
by  remote  control.  The  attractively  designed,  brushed- 


chrome  control  panel,  placed  on  an  end  table  or  night 
stand,  enables  the  user  to  adjust  cooling  or  heating  tem¬ 
peratures.  air  direction  and  volume,  and  exhaust  without 
leaving  chair  or  bed. 

Air  conditioning  unit  can  he  installed  in  the  Ixtttom 
of  windows,  currently  the  customary  location,  and  now, 
reportedly  for  the  first  time,  convenientlv  at  the  top.  In 
no  event  is  it  necessary  to  go  near  the  unit  except  to 
inspect  or  change  the  filter. 

Truer  room  temperature  control  is  provided  with  the 
KCA-Whirlpool  remote  control  unit,  the  companv  ex¬ 
plains.  hy  placement  of  the  thermostat  inside  the  remote 
control  panel  rather  than  in  the  air  conditioner.  This 
means  that  temperature  is  controlled  from  where  the 
user  is  located,  rather  than  where  the  air  conditioner  is 
installed. 

More  information?  Circle  Item  57,  postcard,  last  page. 


Water-to-Air  Heat  Pumps 

A  water-to-air  heat  j)ump  that  will  provide  year-round 
air  conditioning  for  ofiu'es.  st<»res.  restaurants  or  homes 
is  introduced  hy  The  Trane  Co.,  La  Crosse,  Wis.  Tin' 
attractively  styled 
heat  pump  will  pro¬ 
vide  automatic,  clean 
heating  or  cooling. 

Heat  |>um|>s  are 
available  in  five  sizes 
from  3-,  .5-.  and  7'4- 

tons  single  compres¬ 
sor  units  to  10-  and 
15-ton  dual  compres¬ 
sor  units.  Heating  ca¬ 
pacities  range  from 
19,(K)0  to  20t).(M)0 
Btu  i»er  hr. 

All  moving  ])arts 
are  enclosed  in  an 
acousticallv  treated 
cabinet  to  suppress 
(►|>erating  sounds.  The  dvnamicallv  balanced  fan  oper- 
at<*s  at  slow  s|H*eds  for  (|uiet  operation.  Both  fan  and 
c(mi})ressor  are  resiliently  mounted  to  absorb  noise  and 
vibration. 

Heat  pump  is  designed  for  easy  installation  with  oidy 
simple  electrical  and  water  connections.  Standard  T 
water  connections  can  l>e  made  from  either  side  of  the 
cabinet.  All  internal  piping  and  wiring  is  factory  in¬ 
stalled.  Fans  may  he  field  rotattxl  for  horizontal,  as 
well  as  vertical  discharge. 

Units  can  he  installed  free  standing,  recessed  or  at 
remote  hn'ations.  The  heat  pump  can  be  used  for  free 
air  delivery  with  optional  plenums  or  with  duct  work. 
Oversize  motors  overcome  normal  duct  or  external  re¬ 
sistance.  All  units  are  compact  and  will  fit  in  low  ceil¬ 
ing  areas. 

Precision  built  heating  and  cooling  thermostat  pro¬ 
vides  desired  year-round  temperature. 

More  information?  Circle  Item  58,  postcard,  last  page. 

(Continued  on  page  116) 
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H&M’s  new  ACV  Air-Cooled  Condenser  with  vertical  air 
flow  hates  to  be  showy.  It’s  so  low  and  so  quiet,  you  hardly 
know  it’s  there— very  appealing  to  owners,  their  neighbors, 
architects  and  engineers! 

Roof  loading  is  low,  too,  and  air  flow  noise  is  directed  away 
from  surrounding  structures.  This  delights  building  owners 
and  tenants  alike. 

Vertical  air  flow  models  are  available  in  5  to  100  tons.  And 
like  all  H&M  Air-Ctx)led  Condensers,  the  ACV  series  fea¬ 
tures  exclusive  Turbu-Flo  fins,  spaced  wide  to  prevent 
clogging  by  air-borne  dirt.  Multiple  circuiting  is  available 
for  your  specific  needs  at  no  extra  cost. 

Get  the  whole  story  on  H&M  Air-Cooled  Condensers— with 
propeller  or  centrifugal  fan.  Ask  your  refrigeration  whole¬ 
saler  for  a  copy  of  the  new  bulletin  AC-102.  Or  write  to 
Halstead  &  Mitchell,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 


Ever  hear  of  a  bashful  air-cooled  condenser? 

Check  the  new  Halstead  &  Mitchell 
vertical  air  flow  condenser  W 


ACV  SERIES  - 
5  TO  100  TONS 


Air-Coolad  Condmsers  •  Finned  Coil  Products  •  Water-Cooled  Condensers  •  Coolini  Tourers 


News  of  Equipment  and  Materials 


(Continued  from  pape  114) 


Electronic  Refrigeration  Sentry 

An  electronic  <levi<-e,  called  Televance  Sentry,  is  de- 
velo|K*<l  by  Televance  Corj).,  St.  L(»uis,  Mo.  It  is  designed 
to  keep  a  constant  watch  over  the  refrigeration  or  air 
(x>nditioning  system  and  to  signal  the  equipment  owner 
or  ojM'rator  at  the  first  sign  of  e<juipment  failure  or 
inefficiency. 

Some  of  the  ctinditions  which  the  Sentry  is  said  to  de¬ 
tect  an<l  signal  Indore  a  temperature  rise  (Kcurs,  include: 
refrigerant  leaks,  a  highly  inefficient  compressor,  broken 
or  badly  slipping  v-l)elts,  a  flash  gas  condition,  a  re¬ 


stricted  strainer  or  drier,  a  loose  free-turning  motor 
pulley  or  compressor  drive  pulley,  a  tripjjed  reset  or 
motor  overload  device,  a  defet-tive  compressor  motor,  a 
blown  fuse,  or  any  condition  that  might  result  in  non- 
o|»eration  of  the  compressor  while  the  compressor  motor 
contr*>l  is  calling  for  refrigeration.  In  some  cases,  such 
as  a  slow  refrigerant  leak  or  very  inefficient  compressor, 
it  is  claimed  that  the  Sentry  will  signal  that  service  is 
requires!  U|)  to  months  in  advance  of  equipment  failure. 

The  basic  Sentry  consists  of  a  sensing  prol>e  hx’ated 
in  the  licjuid  line  «>f  the  refrigeration  system,  and  a  main 
electronu^  control  unit.  A  multiple  selei-tor  switch  which 
|>ennits  up  to  five  condensing  units  to  he  connected  to  a 
single  Sentry,  and  a  l<»w  voltage  remote  alarm  light  is 
also  available.  The  remote  alarm  light  is  designed  for 
ItH’^tion  in  an  «>ffice. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Gages  Accurate  to  V2% 

The  Koyal  line  of  custom  made  gages  with  standard 
accuracy  equal  to  is  announced  by  Weksler  Instru¬ 

ments  Corp.,  Freeport,  N.  Y.  Gages  also  boast  a  heavy- 
duty  monel  and  inconel  brushed  rotary  movement  and  a 
micrometer  adjustable  pointer.  Ranges  are  from  .tO 
inches  vacuum  to  1(),(XK)  psi. 

Gages  are  enclosed  in  black  enameled  aluminum  cases 
with  threaded  aluminum  ring.  These  are  available  in 
phenol,  iron  or  brass  cases,  also,  with  3Ml»  4]/^,  6  and 
8*4-inch  dials,  in  various  types  and  mountings. 

Chemical  diaphragm  attachments  are  available  for  use 


with  standard  indicating  or  recording  pressure  gages  on 
applications  where  the  me<Iium  tends  to  clog  Bourdon 


tube,  or  where  the  material  best  suiteil  for  the  particular 
chemical  action  of  the  medium  is  not  adaptable  for  the 
Bourdon  tube. 

The  line  of  pressure  and  vacuum  gages  is  said  to  be 
ideally  suited  for  suction  and  discharge  of  water  circu¬ 
lating  pumps,  inlet  and  outlet  of  each  pressure  reducing 
valve,  chillers,  condensers,  hot  and  cold  water  coils,  on 
storage  tanks,  and  converters. 

More  information?  Circle  Item  60,  postcard,  last  page. 


High-Capacity  Roof  Ventilators 

Four  new'  centrifugal  power  roof  ventilators,  specially 
designed  for  high-capacity  duct  and  flue  exhaust  appli¬ 
cations.  are  announced  by  Ilg  Klectric  Ventilating  Co., 
Chicago,  111.  These 
ventilators  are  addi¬ 
tions  to  the  company’s 
L-CRF  units  and  in¬ 
crease  capacity  in  this 
line  from  ll.OtK)  to 
29,790  cfm. 

Ventilators  have  a 
durable,  weather-tight 
housing.  constructed 
of  heavy-gage  spun 
aluminum,  with  steel 
base.  Fan  motor  is 
direct-connected  to  air- 
foil-type  fan  which  eliminates  belt  maintenance  and  fric¬ 
tion  loss  due  to  belt  slippage.  Although  the  new  units 
have  much  greater  ventilating  capacity,  the  attractive,  low 
silhouette  common  in  all  L-CRF’  models  has  been  main¬ 
tained  and  the  fans  harmonize  well  with  both  modern 
and  old  architecture,  the  company  reports. 

Each  unit’s  fan  motor  has  pressure-type  self-cooling 
construction  that  protects  it  from  heat  build-up  and  ex¬ 
haust  air  impurities  which  tend  to  shorten  motor  life. 
More  information?  Circle  Item  61,  postcard,  last  page. 

(Continued  on  page  118) 
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ONLY  AOSCO  HAS  ALL  3  rVPCS  OF  EXPANSION  JOINTS 


Choose  Adsco,  by  all  means.  An  Adsco  man  is  no  farther  away  than  your 
telephone.  He's  a  calm,  cool  and  collected  fellow  who  can  straighten 
out  any  piping  problem.  He  loves  to  be  asked . . .  call  him  quick,  man, 
before  it's  too  late! 


Writ*  for  comprohoniiv*  colologt 


ADSCO  DIVISION 

World's  Oldest  and  Largest  Manufacturer 
of  Packed  and  Packless  Expansion  Joints 

20  Milburn  St.  Buffalo  12,  N.  Y. 


YUBA  CONSOLIDATED  INDUSTRIES.  INC. 


Offices  and  representatives  in  principal  cities 


YUBA  — A  growth 

corporation  aarving 

growth  Induatrlaa 

chemical 

petroleum 

steam— electric 

hydro-electric 

aeronautics 

construction 

heating 

air-conditioning 
consumer  durable 


CORRUFLEX  PACKIESS 


RAM-PAK 


SUP  TYPE 


News  of  Equipment  and  Materials 


(Continued  from  pa{>clI6) 

Wall-Mounted  Woter  Cooler 

A  lower-primi  \ersion  of  the  Cord  wall  wall-mounted 
electric  water  cooler  is  introduced  by  C*>rdley  &  Hayes, 
New  York,  N.  Y. 

Named  the  Cor<l- 
wall  WH6,  the  cooler 
has  a  6-gal  rapacity 
and  is  desipne<l  for 
installations  where 
drinking  -  water  re¬ 
quirements  are  not 
heavy.  It  has  all  the 
design  and  <»pera- 
tional  features  of  its 
prerleressor.  the  1!{- 
gal  WH13. 

Installing 
the  Cord  wall  is  a 
simple  pr«M-ess  of 
positioning  the  unit 
on  the  wall  with  a 
template  and  then 
securing  a  hea\  \  steel 
bracket  to  the  wall  from  which  the  cooler  can  he  hung 
and  connecter!.  Roth  the  template  and  bracket  are  in¬ 
cluded  with  each  unit. 

Removable  cooler  panels  make  possible  easy  }>lumhing 
and  eler-trical  conner’tions.  Ample  space  is  provider!  for 
inlet  shut-off  valve  and  drain  trap. 

As  with  all  of  the  company’s  coolers,  the  sealed  re¬ 
frigerant  and  water  systems  are  covererl  by  a  five-year 
guarantee.  The  unit  complies  with  all  sanitary  codes  and 
requirements  of  Commercial  .Standards  CS 127-45  as 
i.ssued  by  the  National  Bureau  of  Standards.  C.  S.  De¬ 
partment  of  Commerce.  UL  listing  is  in  prrwess. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Condensers,  Towers  to  700  Tons 

Evaporative  c»>ndensers  and  cooling  towers,  manufac¬ 
tured  by  Baltimore  Aircoil  Co.,  Inc..  Baltimore.  Md., 
are  now  available  up  to  7(M)  tons  in  single,  factory-as¬ 
sembled  units. 


Three  models  »tf  both  cooling  towers  and  evaporative 
londensers  are  offered  to  c»)ver  every  refrigerati»)n  and 


air  conditioning  application.  Blow-thru  and  draw-thru 
units  with  slow-speed,  quiet-operating  centrifugal  fans 
are  available  as  well  as  blow-thru  models  with  highly 
efficient  tubeaxial  fans. 

Suitable  for  either  indoor  or  «*utdoor  installation,  blow- 
thru  models  up  to  100  tons  are  the  first  units  offered  with 
connection  flanges  for  ductwork  on  the  air  inlets  as  well 
as  outlets. 

All  units  are  constructed  entirely  of  heavy-gage  steel, 
hot-dip  galvanized,  and  all  surfaces  inside  and  out  are 
further  protected  from  corrosion  by  a  coat  of  zinc-chro- 
matized  aluminum  finish. 

Units  up  to  100  tons  are  now  available  from  stock, 
while  larger  sizes  are  now  available  on  the  regular  pro¬ 
duction  cycle. 

More  information?  Circle  Item  63,  postcard,  last  page. 


In-Line  Pumps  for  Heating,  Cooling 

Two  3-inch,  horizontal,  in-line  pumps  for  large  hot 
water  heating  or  cooling  installations  are  announced  by 
H.  A.  Thrush  &  Co.,  Peru,  Ind.  Series  RC-1  and  RC-2 
pumps  have  been  developed  specifically  for  hydronic 
heating-cooling  systems  in  schools,  apartments,  hospitals, 
commercial  buildings  and  other  large  installations. 


To  assure  constant  bearing  lubrication  the  bearings 
have  a  double  spiral  groove  that  continually  flows  oil 
around  the  shaft.  Since  the  oil  is  pumped  from  both  ends 
of  the  bearing  to  the  center,  there  is  no  need  for  mechani¬ 
cal  oil  seals  and  working  parts  are  held  to  a  minimum,  the 
company  says. 

A  “barrel-spring”  coupling  that  has  been  used  on  tbe 
company’s  circulators  for  more  than  30  years,  a  heavy 
thrust  collar  to  prevent  “diving”  action,  and  the  carefully 
balanced  imjrellers  to  insure  vibration-free  performance, 
are  featured. 

Model  RC-1  is  equipped  with  a  %  hp  motor.  It  develops 
a  maximum  head  pressure  of  23  ft  of  water.  The  RC-2 
is  equipped  with  a  %  hp  motor.  It  develops  a  maximum 
head  pressure  of  30  ft  of  water. 

More  information?  Circle  Item  64,  postcard,  last  page. 

(Continued  on  page  120) 
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FOR  SHEER  ARCHITECTURAL 
BEAUTY  AND  EFFICIENCY 

Whether  you  use  one  foot  of  DECORAIRE  or  a  thousand  foot  run 
or  more,  you  can  be  sure  that  these  extruded  aluminum  grilles 
or  registers  will  give  maximum  performance  to  assure  complete 
users  satisfaction. 

DECORAIRE  incorporates  desirable  practical  features  .  .  .  APPEAR¬ 
ANCE  .  .  .  PERFORMANCE  .  .  .  VERSATILITY  to  meet  the  exacting 
requirements  of  architects,  engineers  and  contractors. 

For  more  technical  information  on  DECORAIRE  ask  your  AGITAIR 
representative  for  catalog  LO-lOO  or  write  direct  to  Air  Devices, 
Inc. 


AIR  DEVICES  INC. 

185  MADISON  AVENUE 
NEW  YORK  16,  N.  Y. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  APRIL,  19«0 


H*R 

GENUINE  PRODUCTS 

FOR  BETTER  AIR 

high  velocity  units  ...  air  diffusers  .  .  . 
registers-grilles  .  .  .  filters  .  .  .  exhausters 
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APPEARANCE  .  .  .  DECORAIRE  is  available  in  four  modern 
styled  borders.  The  graceful,  slim-like  design  of  these  units 
blends  in  perfectly  with  any  interior  motif. 


PERFORMANCE  .  .  .  DECORAIRE  has  been  extensively  labor¬ 
atory  and  field-tested  and  will  assure  maximum  performance 
for  any  heating,  cooling  or  ventilating  application. 


INSTALLATION  .  .  .  It's  a  snap  to  install  DECORAIRE  grilles 
with  the  snap-in  feature  of  these  units.  Just  insert  grille 
into  duct  connection  and  the  retaining  spring  snaps  it  in 
place.  No  screws  required. 


NOW... 

RMWF! 

Jj EcnJim/iE— 

Extruded  Aluminum  Grilles  . . .  Registers 


•  Hot  Water  Systems 
e  Floors,  Walls,  Ceilings 
e  Refrigerated  Coils 
e  Insulation 

e  All  Other  Low  Temps. 


You  can  accurately  read  any  low  surface  tem¬ 
perature  with  the  Alnor  Type  2  300  Surface 
Pyrometer— in  3  to  5  seconds. 

Take  this  rugged,  portable  instrument  to  any 
job  in  the  field  and  see  how  performance  to 
laboratory  standards  can  save  invaluable  time 
in  balancing  out  a  system . . .  save  the  money  lost 
on  call-backs.  Large  6'  mirrored  scale  is  direct 
reading,  no  conversion... no  errors  in  readings 
...  1°  per  division.  Precision  jeweled  movement 
is  protected  against  abuses  of  portable  service 
by  sturdy  walnut  case.  Comes  complete  with 
matched  thermocouple  and  lead  ready  to  use 
on  your  next  trip  out.  Send  for  Bulletin  4257 
and  get  the  complete  story  on  the  full  line  of 
Alnor  Pyrometers.  Just  tear  out  this  ad  and 
mail  on  your  letterhead  to:  Illinois  Testing  Lab¬ 
oratories,  Inc.,  Room  570,  420  N.  LaSalle  St., 
Chicago  10,  Ill. 


jClCnex, 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


News  of  Equipment  and  Materials 


(Continued  from  jHige  118) 

Fluid  Flow  Motor  Control 

Announced  by  Payne  Engineering  Co.,  Pine  Hall,  N.C., 
is  Model  27  fluid  flow  motor  control.  This  control  is 
designed,  primarily,  as  a  pumping  unit  protection  switch. 
Its  unique  time-delay  feature,  which  allows  fluid  to  start 
up  and  attain  normal  flow  rate  before  taking  over  control 


of  the  electrical  circuit,  along  with  its  moderate  cost  and 
rugged  de|)endability,  has  made  it  desirable  for  this  and 
many  other  applications,  the  company  states. 

The  control  can  be  mounteil  in  any  position  anywhere 
in  the  pump  pressure  line.  Offering  little  flow  restriction, 
the  unit  is  corrosion,  shock  and  vibration  resistant.  Pre-set 
at  factory  (no  further  adjustments  are  needed  for  a 
particular  installation),  the  unit  can  accurately  sense 
minimum  flow  rate  as  well  as  flow  failure. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Carry-File  for  Plans,  Maps 

For  those  who  use  plans  and  prints  at  the  job  or  in  the 
field.  Plan  Ihtld  Corp.,  South  Gate.  Calif.,  has  introduced 
a  useful  carry-file.  It  is  lightweight,  compact  and  rugged. 

This  new  product  is  called  Roll-Pack.  As  illustrated, 
it  consists  of  I  tubes  mounted  in  a  steel  housing  with  a 


spring-latched  door.  The  tubes  are  2”’s  inches  in  diameter 
and  23V->  inches  long.  The  housing,  which  is  equipped 
with  a  convenient  fold  away  handle  for  carrying,  meas¬ 
ures  12^2  inches  wide,  2  H/4  inches  deep,  and  4V^  inches 
high.  It  accommodates  the  standard  24-inch  plan  width 
by  practically  any  length.  A  30-inch  size  is  also  available. 

The  carry-file  weighs  only  8  lb,  but  it  has  the  capacity 
for  4  complete  sets  of  plans,  prints,  maps  or  drawings. 
More  information?  Circle  Item  66,  postcard,  last  page. 

(Continued  on  page  122) 
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PICKLED  in  a  4%  brine  solution! 


CHOKED 

in  a  tornado  of  abrasive  dust! 


BURIED  ALIVE 

in  thick,  sluggish  mud! 


nothing  . . .  but  nothing  stops 
Super-Seal  open-type  motors 


Thanks  to  exclusive  Poxeal  and  Silco  Flex  insulations,  Super-Seal  motors  have  shown  endurances  that  even 
enclosed  motors  couldn’t  match.  Results  and  reasons  available  from  your  A  C  representative  or  distributor. 
Or  write  General  Products  Division,  Milwaukee  1,  Wisconsin  ^ 


ALLIS-CHALMERS 


PoM9al,  Sjfco*F/««  ond  $up«r-S*of 
or«  Altit'Cholm«rft  trod«marks. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  APRIL,  19M 


QuhkdraH.  ..THE  WORLD’S  SAFEST 
POWER  DRAFT  UNIT  FOR  INDUSTRIAL,  RESIDENTIAL 
AND  INSTITUTIONAL  EXHAUSTING 


Quickdraft  provides  industry,  commerce,  institu¬ 
tions  and  homebuilders  power  draft  engineered  for 
economical  and  efficient  combustion  regardless  of 
building  or  atmospheric  conditions.  Models  suitable 
for  every  heating  or  incinerator  application  .  .  . 
eliminate  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Reduce  building  costs,  no  tall,  unsightly 
stacks  required.  Quickdraft  also  provides  industry 
with  */4  inch  to  60  inches  W.G.  static  pressure  for 
exhausting  corrosive  gases,  abrasives  and  paint 
spray.  Heavy-duty,  high-pressure  models,  6  inches 
to  30  inches  diameter,  are  available  for  moving 
bulk  materials  or  anything  that  can  be  moved  by 
air.  Because  there  are  no  motors,  fans  or  bearings 
in  exhaust  line,  only  Quickdraft  avoids  costly  clog¬ 
ging.  corrosion  of  moving  parts  or  fan  failure. 


Qvlekdtafi 

CORPORATION 


P.O.  Box  87 — O  C.nfon  I,  Ohio 


IMPORTANT  NOTICE 

For  withilonding  corrosive  goses,  oil  Quickdraft  units  ore 
ovoiloble  in  standard  acid  resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with  plastic  and 
Fiberglas  coatings. 


Send  for  QUICKDRAFT  ENGINEERING 
DATA  on  your  application  .  .  .  now. 


FANS  OR  BEARINGS  IN  EXHAUST  LINE 


News  of  Equipment  and  Materials 


(Continued  from  page  120) 

Adds  Absorption  Units,  New  Control 

A  wider  selection  of  heat-operated  absorption  re¬ 
frigerating  machines,  featuring  a  new  control  system 
that  reduces  oj>erating  costs,  is  announced  by  Carrier 
Corp.,  Syracuse,  N.  Y.  The  new  models  will  be  produced 
in  20  sizes  ranging  in  capacity  from  50  to  1,000  tons. 
The  present  series  includes  ].3  sizes  with  capacities  from 
60  to  750  tons. 

A  new  solution  valve  control  system,  resulting  from 
more  than  two  years  of  research,  is  an  integral  part  of 
the  new  design.  It  is  reported  to  offer  a  substantial  sav¬ 
ing  through  lower  steam  consumption  when  operating 
at  partial  capacity.  It  controls  the  cooling  process  by 
efficiently  reconcentrating  only  enough  salt  solution  to 
match  the  refrigeration  load,  electronically  by-passing 
the  rest.  Because  of  this  method  of  handling  the  ab¬ 
sorbent  solution,  the  machine  can  return  from  low  to 
full  capacity  much  more  rapidly,  according  to  the  com¬ 
pany. 

In  addition  to  providing  minimum  steam  consumption 
at  partial  loads  down  to  zero  output,  the  control  reduces 
the  temperature  of  condenser  water  leaving  the  machine 
and  thus  sharply  decreases  scaling.  Less  scaling  means 
longer  life,  reduced  water  treatment  requirements  and 
fewer  shut-downs. 

More  information?  Circle  Item  67,  postcard,  last  page. 


Pull-Down  Filters 

A  line  of  Type  DS  (Definite  Seal  I  Agitair  pull-down 
filters  for  commercial 
and  industrial  applica¬ 
tions  is  announcefl  by 
Air  Devices.  Inc.,  New 
York.  N.  Y.  The  media 
of  these  units  is  a 
nominal  2-inch  thick 
glass  fiber  blanket 
which,  the  company 
states,  has  been  found 
of  excellent  efficiency 
w  ith  high  dust  holding 
capacity. 

Manually  operate*! 
filters  are  designed  to 
assure  uniform  air  fil¬ 
tration  over  the  entire 
active  length  of  the 
media.  Electric  m(»- 
tors  and  controls  are 
eliminated  and  maintenance  is  simplified. 

When  a  new  length  of  media  is  required,  clean  media 
is  pulled  down  to  the  rtsmired  length  and  the  dirty  media 
is  snipped  off  and  disposed  of.  The  entire  operation  is 
rapidly  accomplished. 

More  information?  Circle  Item  68,  postcard,  last  page. 

(Continued  on  ftage  124) 
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No.  83S-W  Single  Vortical  UNITRON 
Closet  Fitting  and  Carrier 


No.  C-720-W  Single  Horizontal  UNITRON 
Closet  Fitting  and  Carrier 


No.  C'015  Adapter  Type  Residential 
UNITRON  Closet  Carrier  for  3"  standard 
brass  drainage  fitting 


No.  C-01 1  Residential  UNITRON 
Closet  Carrier  with  vertical 
cast  iron  fitting 


No.  C-745-W  Long  Barrel  Single  UNITRON 
Closet  Fitting  and  Carrier 


1  0 

jBEsa^lj*.'  -if- 

PORTRAIT  OF  COMPLETE  SATISFACTION 
FOR  EVERY  TYPE  OF  WALL-HUNG  FIXTURE 


Josam  Unitron  Carriers  are  the  choice  companions  to  modern 
off-the-floor  closets  because  they  portray  a  ‘‘portrait  of  com¬ 
plete  satisfaction"  for  every  type  of  installation  —  commercial 
or  residential!  Because  of  their  special  design  features  that 
save  installation  time  .  .  .  save  valuable  space  .  .  .  and  meet 
all  construction  requirements,  they  make  the  use  of  wall-hung 
closets  more  desirable  than  ever  before!  The  facts  showing  why 
Josam  Unitron  Carriers  are  the  most  advanced  in  the  field 
today  are  given  in  Manual  F-2.  Write  for  your  copy  now. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division 
MICHIGAN  CITY,  INDIANA 
REPRESENTATIVES  IN  ALL  PRINCIPAL  CITIES 
tVesf  Coasf  Di$trlbutor§ 

JOSAM  PACIFIC  CO. 

San  Francisco,  Calif. 

Josam  PraJocts  or*  sold  tliro»|li  ylumbini  supyly  wholtsoltrs. 


CARRIERS  and  CLOSET  FITTINGS 

also  for 

SINKS  •  HOSPITAL  FIXTURES 
URINALS  •  LAVATORIES 

JOSAM  MANUFACTURING  CO. 

Dept.  HV-4  Michigan  City,  Indiana 

Please  send  free  copy  of  Manual  F-2 


Firm 


Bjf  . 

Till. 

Address  . 

City  . 

....  Zona  . 

...  Stele  . 
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News  of  Equipment  and  Materials 


(Cnnlinin')l  from  ftafiv  122} 

Compact  Electrical  Tester 

A  j»c»ck<*t  (•a|)arit(»r  tester,  called  Cappy,  is  announced 
l»\  Watsc(».  Inc.,  Hialeah,  Fla.  The  electrcniic  instrument 


is  desi<>ned  to  provide  a  cpiick  and  simple  means  to  test 
all  ty|)es  of  capacitors  and  condensers,  hoth  a-c  and  d-c,  at 
all  voltages. 

I  Hit  o|M*ratt*s  on  115  volts,  a-c  or  <l-c,  and  is  used  for 
testing  capacitors  which  are  leaking,  grounded,  shorted, 
or  o|)en.  Its  use  is  also  recommended  for  testing  fuses, 
line  v«dtages,  imttctr  windings,  as  well  as  continuity  on 
washitig  machines  and  other  aj)pliances. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Contactors  and  Starters 

Cutler-Hammer,  Milwaukee.  Wis..  has  added  .50  ampere 
contactors  and  starters  to  its  line  of  definite  pui|>ose  a-c 
motor  control  for  the 
heating.  refrigeration 
and  air  conditioning  in- 
ilu'^tries. 

Simi>lified  t<»  incorpo¬ 
rate  oidy  those  elements 
t'ssential  to  reliable 
operation,  the  economi¬ 
cal  .50  ampere  contac¬ 
tors  and  starters  are 
compact  in  design  and 
suite«l  for  use  with  her¬ 
metic  type  refrigeration 
and  air  conditioning 
compressor  units,  heat  — 

pumps  and  resistance 
type  electric  heaters. 

Chief  features  «tf  the  definite  purpose  line  are  «piiet 
magnet  structure,  low  power  rtMjuirements  for  commercial 
and  residential  systems,  and  an  exceptionally  fast  thermal 
overload  relay  for  sure  protection.  In  addition,  the  ap¬ 
paratus  provides  acct*ssil)le  control  circuit  terminals,  to 
save  installation  time,  and  easy-to-wire  ])ower  terminals. 
More  Information?  Circle  Item  70,  postcard,  last  page. 

(Continued  on  pa^e  126) 


THE  WESTERN  SCHOOLBOY 

The  Ultimate  in  Classroom  Heating  &  Ventilating' 


I 

/ 

po 

r 

The  gas-fifi'd  SCHOOLBOY  UNIT  VENTILATOR  combines  economy  and  comfort  with  quietest 
operation.  1700  or  more  CFM;  completely  AGA  approved. 

For  oil  the  facts  write:  TUCK-AIRE  FURNACE  COMPANY  2045  Evons  Avenue  •  San  Francisco  24,  Calif. 
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Now...lron  Fireman  CUSTOM  MarkH  oil  fired  furnaces 

for  commercial  applications 


NO  - 
NATURAL  DRAFT 
REQUIRED  J 


IN  SERVICE  STATION 
VENT  IS  LOCATED 
THROUGH  ROOF 


IN  GARAGE  OR  SMALL 
MANUFACTURING  PLANT- 
DUCT  OUTLET  LOCATED 
AT  FLOOR  LEVEL 


The  new  combustion  system  used  in  this  revolutionary 
furnace  is  entirely  free  from  the  difhculties  resulting 
from  erratic  natural  draft.  It  requires  only  an  exhaust 
vent,  which  may  be  less  than  half  the  diameter  of  the 
usual  smoke  pipe.  In  a  low  roofed  service  station,  for 
example,  the  furnace  can  be  hung  from  the  ceiling  with 
only  a  few  feet  of  vent  pipe. 

The  convenient  horizontal  shape  of  this  furnace, 
together  with  its  built-in  draft  inducer  that  frees  it  from 
chimney  problems,  makes  it  especially  useful  in  many 


commercial  applications.  Space  that  otherwise  would 
be  wasted,  houses  a  complete  heating  plant.  Can  be 
used  with  or  without  warm  air  ducts  in  many  buildings, 
including  garages,  service  stations,  stores,  warehouses 
and  small  manufacturing  plants.  Units  can  be  readily 
combined  with  air  conditioning  systems. 

Smoke  and  soot  are  completely  eliminated,  resulting 
in  remarkable  savings  in  fuel  and  service  costs.  Scaled 
combustion  chamber  eliminates  odors  and  reduces 
standby  loss  to  practically  nothing. 


Mail  coupon  for  complete  information 


IF=iOI\l  RIREIVI/XIM 


HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 
MISSILE  AND  AIRCRAFT  GYROSCOPES 
ELECTRONIC  EQUIPMENT 
CONTROL  INSTRUMENTS 


Ir<»n  Firrman  Mfg.  C)o.,  3084  W.  10f>ih  St.,  <itrv«*lantl  1 1,  Ohio 
(In  Canada,  RO  Ward  St,,  Toronto) 

Firaa^  »rnd  inforinatitm  on  thi*  Iron  Fireman  OliSlOM  Mark  II  horizontal  furnace. 

Name _ _  _ 

Firm. _ _  _  .  .  __  _ _ _ _ 

Addr#^  -  ..  . 

City  -  _ _ .Stale  or  Prov _ 
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News  of  Equipment  and  Materials 


(don/inurd  from  [tap*  12  f) 

Solar  Shading  Screen 

I  lie  ititrodiiclioii  (if  Alsliade.  a  new  snlar  shading  and 
deenrative  firill,  is  announced  liy  Aluininuin  (]oni|)any  of 
America,  Pittsliurfili,  l*a. 

Alshade  is  the  second  in 
Alcoa’s  line  of  such  screens. 

Sol-l)(‘c,  an  all-extruded  sys¬ 
tem.  was  announc(‘d  in  mid- 
l‘>59  and  has  received  wide- 
sjiread  acceptance,  the  coin- 
|iany  reports. 

Although  Alshade  is  cur¬ 
rently  available  only  in  a 
Shad-O-Vi  heel  version,  illus¬ 
trated,  additional  patterns  in¬ 
dividually  designed  hy  archi¬ 
tects  are  contemplated. 

Three  variations  of  the  pattern  are  now  being  produced: 
a  unit  consisting  of  front  and  hack  mating  circles,  having 
an  over-all  de|ith  of  four  inches  and  suited  for  solar 
shading:  a  single  circle  with  a  special  back  plate,  having 
a  depth  of  two  and  nine-sixteenths  inches;  and  a  unit 
consisting  of  two  mating  back-up  plates  assembled  back- 
to-back.  AH  three  units  are  finislu'd  in  a  choice  of  11  hues, 
part  of  the  company's  line  of  Alumalure  colors.  An  ac¬ 
cessory  extruded  frame  is  optional. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Vacuum  Breaker  for  Hoses 

Amcor  Model  S9A  vacuum  breaker  for  hoses,  distrib¬ 
uted  bv  Fluid  Devices,  Inc.,  Ferndah*.  Mich.,  is  designed 
to  fit  on  any  standard  faucet  and  hose  to  automatically 
prevent  back  siphonage  of 
contaminated  fluids  into  the 
water  supply  pipe  or  main 
when  water  pressure  failure 
(tecurs. 

The  company  states  that  the 
unit  will  withstand  widely 
varying  temperature  changes 
and  that  its  components 
function  perfectly  in  outside 
freezing  weather  as  well  as 
under  extreme  hot  water 
usage. 

Vacuum  breaker  has  many 
residential  and  industrial  ap¬ 
plications,  such  as  commer- 
tial  laundries,  creameries,  hospitals,  for  lawn  sprinklers, 
automatic  dish  washers,  and  for  (tuldoor  and  basement 
faucets.  Features  include  an  anti-vandalism  lock  and  a 
drain  hole  to  prevent  freezing  damage  to  sill  cocks.  Avail¬ 
able  in  chrome  or  natural  brass  finish,  both  for  indoor 
or  outdoor  use. 

More  information?  Circle  Item  72,  postcard,  last  page. 

(Confinued  on  1211) 


Install  and  forget 

SARCO  RADIATOR  TRAPS 

for  every  2 -pipe  steam  heating  system 


For  a  quarter  centnix  the  Sareo  Type  H 
has  been  the  standard  radiator  trap  on 
2-pipe  steam  heating  s\stems.  .And  for 
good  reason.  In  Sareo  lab  tests,  lor  ex¬ 
ample,  samples  of  thermostatic  bellows 
from  these  traps  get  fatigue  resistance 
tests  of  over  5(),()()(),()()()  cycles  .  .  .  solid 
proof  of  reliabilitN . 

Other  Sareo  adx  antages  include  extra- 
strong  union  nut  and  nipple;  extra-rug¬ 
ged  body;  pressure  tests  of  every  trap 
body  at  maximum  rated  steam  pressure 
and  removable  seat  for  easy  replacement. 

Get  a  copy  of  Bulletin  1 55  for  handy  trap 
dimension  table  and  complete  details  on 
structural  advantages  of  Sareo  Radiator 
Traps.  5926  F 


COMPANY.  INC. 


635  Madison  Avenue,  New  York  22.  N.  Y. 


HEATING  SPECIALTIES  •  TEMPERATURE  CONTROLLERS  •  STEAM  TRAPS  •  STRAINERS 
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Air-Condition 


Consulting  Engineers:  Lockwood,  Andrews  and  Newnam,  Houston 
Thermal  Agent;  McMillan  Equipment  Co.,  Houston 


20  THERMAL 
Central  Plant  Units 


Houston  Library 


The  Julia  Ideson  Building  of  the  Houston  Public 
Library  was  recently  remodeled  to  include  air  condi¬ 
tioning.  Here,  again,  Thermal  equipment  is  providing 
the  big  difference  in  comfort  for  citizens  reading  for 
work  or  recreation. 

The  rapidly  increasing  number  of  buildings 
throughout  the  country  using  Thermal  Engineering’s 
air  conditioning  and  ventilating  equipment  is  recog¬ 
nition  by  architects,  engineers  and  owners  of  its 
quality  and  service. 


The  Thermal  line  of  finer  equipment  includes 
central  and  multizone  conditioners,  sprayed  coil 
units,  heating  and  ventilating  units,  heating  and 
cooling  coils,  and  air-cooled  condensers.  Types  and 
sizes  of  all  units  are  available  to  meet  the  archi¬ 
tectural  requirements  of  all  kinds  of  buildings  and 
weather  conditions. 

FOR  YOUR  LIBRARY — if  you  use  information 
and  specifications  on  air  conditioning  equipment, 
write  for  our  complete  catalog  and  a  list  of  nationally 
known  firms  using  Thermal  Engineering’s  products. 


127 


AGENTS  IN  PRINCIPAL  CITIES 

AIR  CONDITIONING,  HEATING  AND  VENTILATING,  APRIL,  1960 


News  of  Equipment  and  Materials 


( ('.niilintifd  from  paf^e  ]26) 

Compact  Central  Station  Units 

A  line  cif  crnlral  stalioti  units.  nlTfrcd  by  The  Trane 
(]<»..  I.a  ('rosse.  Wis..  is  re(lu(»‘<l  in  over-all  unit  dimen¬ 
sions  and  increased  in  number  of  arrangements  and  cajiae- 
ilies.  Illustrated  in  forefirouml  is  horizontal  draw-tbroufib 
(ilim  iie  (Ibaiifrcr,  in  rear,  a  multi-zone  (.limate  Changer. 


F<»urle<*n  sizes,  with  if  to  6if  s(j  ft  of  coil  area,  are 
available  in  capacities  from  l.2(M)  to  IT.OOtt  cfni.  Many 
unit  ariatifiements.  including  horizontal  and  vertical  draw- 
tbrou^rb  and  bbivv-tbrou^b  multi-zoni  or  doable  duct 
units,  allow  exac  t  selection  btr  a  specific  installation. 

One  important  reason  for  the  reduced  size  and  uei<ibt 


is  incorporation  of  liijjher-capacity  Simjja-Flo  coils.  A 
wavy  fin  design  is  said  to  increase  air  turbulence  within 
the  coil.  impro\e  heat  transfer  efficiency  and  result  in 
a  more  compact  coil.  Sectional  design  of  units  jiermits 
selection  of  components  to  meet  any  air  conditioning 
requirement,  including  ventilation,  heating,  cooling,  de¬ 
humidification,  humidification,  and  filtering.  Discharge 
arrangements  for  blow-through  units,  preheat  sections, 
face-and-bypass  dampers,  and  other  equipment  may  be 
sjiecified. 

All  water  coils  may  be  pitchtnl  to  promote  drainage, 
even  when  opposite-end  connections  are  used.  Multi-zone 
units  supply  up  to  14  zones  with  independent  air  condi¬ 
tions.  These  units  may  be  specified  in  low  or  medium 
pressure  ranges  with  25  basic  units  delivering  from  1,750 
to  47,250  cfm  standard  air.  Both  multi-zone  and  double¬ 
duct  discharge  arrangements  are  possible  in  blow-through 
models. 

Coil  wiping,  a  common  problem  in  multi-zone  and 
double-duct  blow-through  units,  has  been  effer'tively  re¬ 
duced,  the  company  states.  In  conventional  units,  it  says, 
air  discharger!  from  the  unit  fan  can  sweep  across  the 
face  of  the  heating  coil  before  passing  through  the  cooling 
coil,  making  accurate  zone  control  impossible.  Fans  and 
coils  in  this  series  are  so  placed  that,  with  anti-wiping 
baffle  projecting  visor-like  from  the  top  of  the  cooling 
coil,  w  iping  effect  is  reduced. 

More  information?  Circle  Item  73,  postcard,  last  page. 

(Continual  on  page  130) 


You'll  Get  /More  Hot  Water,  FASTER 


WITH  A  EWING  AUTOMATIC  HEAVY  DUTY 

VERTICAL  HOT  WATER  HEATER 

and  for  LESS  COST  because: — 


— requires  no  expensive  storage  boilers! 

9  simple  and  easy  to  install  and  operate! 

— is  fool-proof  and  trouble-free;  no  maintenance! 

— saves  valuable  floor  space;  is  so  compact! 

UP  TO  850  GALLONS  PER  HOUR  AT  100°  TEMPERATURE  RISE 


USES  ANY  TYPE  GAS 


Storage  capacities  from  SO  to  22i 
gallons.  Every  Ewing  heater  is  superb¬ 
ly  engineered  and  registered  with  the 
National  Board  of  Boiler  and  Pressure 
Inspectors.  All  safety  controls  listed 
by  AGA. 


Ewing  heaters  are  ideal  for  a  multi¬ 
tude  of  purposes  where  constant  sup¬ 
plies  of  clean  hot  water  are  needed. 
Laundries,  cafes,  clinics,  apartment 
houses,  motels,  etc.  use  Ewing  heaters 
coast  to  coast. 


NOW  offered  In  FOUR  Convenient  Models: 


Recovery 

Storage 

Height 

Inches  in 

BTU 

Per  Hour 

Capacity 

Inches 

Diameter 

Input 

850  aals. 

226  gals. 

82-In. 

40-Inches 

900,000 

500  gals. 

145  gals. 

S2-ln. 

31-Inches 

520,000 

300  gals. 

85  gals. 

77-In. 

25-Inches 

315,000 

180  gals. 

50  gals. 

63-In. 

20-Inches 

190,000 

Recovery  ffguret  bated  on  100  degrees  F.  temperature  rise 
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Corrosion-resistant,  fireproof  vents 

...with  eye-appeal 


Vertical  exposed  flues  of  Transite  Vent  Pipe 
form  eye-catching  design  on  new 
Rockwell  Manufacturing  Co.  installation 


A  GLANCE  at  this  attractive  new  plant  tells  you  that 
the  material  used  for  the  exhaust  flues  is  vital— vital 
to  the  plant’s  appearance  .  .  .  vital  to  maintenance 
economy. 

That’s  why  Walter  Wagner  &  Partners,  Architects  & 
Engineers  of  Fresno,  Calif.,  chose  Transite  Industrial 
Vent  Pipe  to  exhaust  corrosive  fumes  from  the  plant’s 
small  parts  casting  pots. 

Made  of  asbestos-cement,  Transite®  retains  its  good 
appearance  through  years  of  weather.  Saves  on  upkeep, 
because  it  never  needs  painting  or  preservative  coating. 
Saves  on  maintenance,  because  it  resists  the  attack  of 
most  gases,  mists,  fumes,  and  dusts.  Installed  indoors  or 
out,  Transite  offers  you  these  same  appearance  and 
maintenance-free  advantages. 

Transite  also  offers  many  layout  and  installation 
economies.  A  wide  variety  of  fittings,  diameters  and 
lengths  makes  it  readily  adaptable  to  every  vent¬ 
ing  service.  Ease  of  cutting  and  handling  add  I 

further  to  installation  savings.  ^ 

Let  us  send  you  DS-336 — a  24-page  brochure  ^ 
on  Transite  Industrial  Vent  Pipe.  Write  3| 

Johns-Manville,  Box  14  HV,  New  York  16, 

N.  Y.  In  Canada,  Port  Credit,  Ontario.  jnjlf 


Architects  &  Engineers:  Walter 
Wagner  &  I'artners,  Fresno,  Calif. 
Mechanical  Contractor;  Robert 
Wright  Plumbing,  Porterville, Calif. 


New  plant  at  Porterville,  Calif.,  has  twenty-two 


8*  Transite  exhaust  flues.  Joined  by  14-gauge 


metal  bands,  each  flue  has  clean,  unbroken 
appearance. 


^  JOHN^MANVf^ 

Johns-Manville 


PK.OOUCTS 
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Need  a  meter  for  direct  reading  of  both  air  velocity  and 
static  pressure?  An  inexpensive  gage  that  tells  home- 


News  of  Equipment  and  Materials 


IN  THE 

1960 


(Continued  from  \>a^e  12H) 

DifFuser  Has  Thermostatic  Control 

An  automatically  controlled  baseboard  diffuser,  devel¬ 
oped  by  Control  Systems  Co.,  Milwaukee,  Wis.,  is  said 
to  effect  up  to  .‘10%  savings  in  fuel  for  warm  air  heating 
and  in  cooling  equipment.  It  is  adapted  for  use  in  homes, 
apartments,  oflices,  institutions,  etc. 

Unit  consists  of  an  automatic  damper  operated  by  a 


INSTRUMENT  MANUAL 


combustion  test  kit,  or  a  manometer  that  rolls  up  to  fit 
compactly  in  your  tool  box?  You’ll  find  these  and  many 
more  money-saving  ideas  described  in  this  free  Dwyer 
manual.  It’s  packed  full  of  valuable  information  about 
Dwyer’s  complete  line  of  instruments. 


9  Magnehelic  Gages  . . .  velocity,  resis¬ 
tance,  draft,  static  and  gas  pressure. 

#  Inclined  Tube  Gages  . . .  draft,  veloc¬ 
ity,  slight  pressure  variotions. 

•  Air  Filter  Gages  . . .  models  for  every 
installation. 

9  Hook  Gages  ...  a  true  low  pressure 
calibration  standard. 

9  Air  Velocity  Meters  . . .  direct  reading 
of  air  velocity  and  static  pressure. 

9  Flowmeters . .  flow  measurement  of  gas 

9  Wind  Speed  Indicators 

9  Slack-Tube  Manometers  .  .  .  roll-up 
types. 

9  Flex-Tube  Manometers  .  .  .  U-tube, 
well  types. 

9  Inclined-Verticol  Manometers 

9  Combustion  Test  Kit . , .  for  CO2  con¬ 
tent,  draft,  temperature,  smoke. 

9  Pitot  Tubes  . . .  inch-graduated,  stain¬ 
less  steel. 

9  Pressure-Actuated  Switches 

9  Special  Instruments,  Designs 

Send  tor  your  free  copy  today 


DWYE 


P.  O.  BOX  373-N 


MICHIGAN  CITY,  INDIANA 


llicrmostatically-conlrolled,  24-volt  electric  motor,  said  to 
be  noiseless.  Diffuser  is  placed  over  the  supply  boot  and 
fastened  into  position.  (An  electric  cord  is  supplied  for 
plug-in  installations.)  Remote  thermostat  and  transformer 
are  connected  to  diffuser  with  low-voltage  wiring.  All 
other  wiring  is  completely  within  the  diffuser.  By-pass 
dampers  between  warm  air  and  return  air  plenums 
balance  duct  jiressures  and  constant-volume  supply. 

More  information?  Circle  Item  74,  postcard,  last  page. 


Central  Shower  System 

Called  SPACE’anea  type  Showergon,  a  central  shower 
system  is  available  in  units 
<»f  one  to  six  stations  for 
schools,  colleges,  or  indus-  -  ^  , 

trial  use.  Also  announced  ^ 

by  manufacturer.  The  Lo-  ^  M 

gan  Mfg.  Co.,  Glendale,  i 

Calif.,  are  wall-mounted  I 

models  available  in  one,  Jjj  ^  ^ 

two  or  three  shower  sta- 
lions.  I 

The  basic  stainless  steel  |  j 

unit  embodies  concealed  ■  f 

piping,  a  choice  of  hot  and  '■  I 

cold  W'ater  compression  I 

valves,  tempered  water  valve  ^  || 

or  no  valve,  and  optional  Ui 

lather  type  soap  dispensing 
system. 

All  exposed  brass  fixtures 

are  triple  electroplated  with  copper  Hash,  nickel  and  hard 
chrome.  Components  are  field  tested  to  be  vandal-resistant 
in  design  and  assembly.  All  functional  parts  are  accessible 
from  the  outside  for  maintenance  or  servicing.  Fixtures 
are  factory  tested,  ready  to  install. 

More  Information?  Circle  Item  75,  postcard,  last  page. 
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Gas-Fired  Heater  Assemblies 

r  *  .VOST  •-  - - 

Gas-fired  duct  heater  assemblies  for  complete  or  sup¬ 
plemental  heating  of  industrial  and  commercial  buildings 
have  been  added  to  the  product  line  of  L.  J.  Wing  Mfg. 
Go..  Linden,  N.  J.  The  assemblies  consist  of  two,  four, 
or  six  gas-firetl  duct  heaters,  a  plenum  chamber,  a  motor- 
dri\en  fan,  and  a  fixed  or  revolving  discharge. 


VMlolwver  yowr  ventilating 


yovr  raquir^ments  «ffi* 
cfanitty  •conomicaiiy. 


Niw  *i-uiir* 
for  lYI  APMAL 

tlw  nnw  I’Une"  providns 
CNi  altrocflvo  hwr  contour, 
otturing  oaxbnum  capocHy 
or  ufFiidonqr  with  Hio  nM* 
mum  ovothiN  hoigirt. 


POWBinil  “VD** 
for  HIGH  VtLOOrY 

ly  moving  o  lorgo  voiumo 
of  air  ot  high  voiochy,  thb 
Vorticoi  Ditchorgo  fan 
lioopt  fumo*  from  sifting 
iKKk  hao  buikSng. 


The  self-contained  units  need  little  vertical  space,  s(» 
that  they  may  be  mounted  in  the  truss  area  of  a  build¬ 
ing,  and  require  no  connections  to  duct  work.  With 
revolving  discharges,  they  provide  a  constantly-moving 
stream  of  warm  air  which  Hows  around  the  under  col¬ 
umns,  machines,  stacked  materials,  and  other  obstruc¬ 
tions  for  even  heating  without  hot  or  cold  spots. 

Units  are  available  in  five  sizes  with  output  capacities 
ranging  from  dbH.OOO  to  1,104,000  Btu  per  hr.  Four 
revolving  and  four  fixed  discharge  designs  suit  installa¬ 
tions  with  mounting  heights  up  to  50  ft,  and  coverage  of 
door  areas  up  to  132  x  132  ft  by  a  single  unit. 

More  information?  Circle  Item  76,  postcard,  last  page. 


. . .  b  prepored  to  Invesli* 
goto  venMollNg  problems 
ond  plan  tyslems  for  the 
ftfld^  removal  of  heat, 
fumes,  vapor  or  dust. 

WlNO-DRIViN 

TURMNiS 

three  types  of  ^en  tw< 
Mnes  take  full  odvontage 
of  the  economy  of  noturol 


Automatic  Changeover  Control 

new'  automatic  changeover  control  is  announced  by 
Penn  Controls,  Inc.,  Goshen,  Ind.  Designated  Type 
426X,  the  control  fills  the  need  for  an  automatic  change¬ 
over  device  for  use  with  com¬ 
bination  heating  and  cooling  .  ^ 

thermostats.  Control  feels 
coil  water  temperature  and 
automatically  selects  the  cor- 
rect  thermostat  function.  It 
is  recommended  for 


IXHAUST  PANS 

Homoto  drhm  Stoxoustor  b 
dodgnod  to  bondlo  cor* 
rotiv  fiimos,  ood/or  high 
fMtooraturo  oir. 


convec- 

tors,  fan  coils  and  blast  coil  | 

units,  etc.,  where  an  accurate 
surface-mounted  temperature 

element  is  required.  ^ 

The  surface  mounting  plate 
of  the  426X  is  a  liquid-filled  ^ 

sensing  element,  providing  ' 

very  fast  response  to  change 
in  liquid  temperature.  Single 

pole,  double  throw  silver  contacts  are  enclosed  in  a  tam¬ 
per-proof,  dust-tight  enclosure.  Range  of  the  control  is 
60  to  90  deg  F  with  fixed  differential  of  approximately 
10  deg.  Electrical  rating  is  10  amps,  full  load  at  120 
volts  a-c. 

More  information?  Circle  Item  77,  postcard,  last  page. 


THI  AUOi  UNI 

Write  todoy  for  cotalog 
that  gives  specifications 
ond  perforoKMice  doto  on 
these  and  otoer  unite  in  the 
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News  of  Equipment  and  Materials 


EXCLUSIVE 

HYDAPIPE 

-f  Unifies 
+  Beautifies 


+  Simplifies 


EXPOSED 
SHOWER 
INSTALLATIONS 


Atk  now  for 
Hydapipo  bwHotin. 


This  beautiful,  one-piece  brass, 
chrome-plated  unit  encloses  and 
conceals  the  piping.  It  includes : 

•  The  famous  SAFETY  MIX, 
Non-scald  Shower  Valve, 
flush-mounted 

•  A  one-piece,  flush-mounted 
head  bracket  unit  with  inte¬ 
gral  stops,  and  Vb"  I.P.S.  or 
sweat  union  connections 

•  Symmons  “Senior”  Shower 
Head 

All  piping  is  enclosed  in  fully- 
chrom^  heavy  gauge  brass  cas¬ 
ing,  factory  assembled,  ready  to 
anchor  to  the  wall.  It  is  easy  to 
install.  Connection  of  hot  and  cold 
supplies  is  all  that  is  needed  with 
Hydapipe.  Minimum  maintenance 
and  housekeeping  is  required. 


Cutter-Dispenser  for  Pipe  Tape 

A  snap-action,  clean-cuttinp  dispenser  for  Thred-Tape 
pi[>e  joint  sealer  is  introduced  by  Crane  Packing  Co., 
Morton  Grove,  Ill.  This  dispenser  incorporates  a  cutting 


assembly  made  of  chrome  plated  steel  with  a  tempered 
and  ground  edge  which  is  clam|)ed  on  a  clear  plastic  con¬ 
tainer.  It  also  provides  a  simple,  efficient  and  dirt-proof 
means  for  handling  the  tape,  the  company  says.  It  is 
re-usahle  and  easily  ojiened  to  insert  a  new  roll. 

Thred-Tape  is  a  thread  sealer  said  to  seal  connections 
under  the  most  difficult  service  conditions,  including 
practically  all  corrosive  chemicals,  caustics,  hydraulic  and 
aromatic  fuels,  as  well  as  toxics,  biologicals  and  gases.  It 
prevents  seizing  and  galling,  and  is  self-luhricating. 

More  information?  Circle  Item  78,  postcard,  last  page. 


Electronic  Cleaners  More  Compact 

A  line  of  electronic  air  cleaners  for  installation  in  homes 
and  smaller  commercial  and  industrial  buildings  is 
announced  hy  Elwtro-air  Cleaner  Co.,  McKees  Rocks.  Pa. 


Units  will  be  available  in  five  models — one  in  the  com¬ 
pany’s  Universal  line,  and  two  each  in  the  Tec  and 
Compact  lines. 

By  reducing  ionizing-collecting  cell  plate  spacing  to 
5  16  inch  and  application  of  other  refinements  in  cell 
and  power  pack  design,  units  now  require  less  space,  have 
lower  prices,  but  retain  essentially  the  same  design  which 
has  been  successfully  used  in  high  capacity  commercial 
and  industrial  equipment  produced  by  the  company. 

More  information?  Circle  Item  79,  postcard,  last  page. 

(Concluded  on  page  134) 
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B&G  Heat  Exchangers  are  welded  in  spe¬ 
cially  designed  fixtures  by  expert  workmen. 


Bell  &  Gossett 


COMPANY 

0*P*.  ©0-4.  MerteH  ©rev*.  Illinois 
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For  heating  or  cooling  liquids  or  gases, 

all  B&G  Heat  Exchangers  are 

built  to  A.S.M.E.  Code  requirements 


MO  Tvm  **Sir  flMN»4o-Wotar 


MO  Tyoo  "9Wr  Wolw  H  WUr 


B&G  Heat  Exchangers  are  not  only  engineered  to  top  efficiency 
but  are  constructed  to  the  uncompromising  standards  of  quality 
and  safety  demanded  by  the  A.S.M.E.  Code. 


With  each  B&G  Exchanger,  a  Manufacturer’s  Data  Report 
for  Unfired  Pressure  Vessels,  Form  No.  U-1,  as  required  by  the 
A.S.M.E.  Code  rules,  is  furnished.  This  form  is  signed  by  a 
qualified  inspector,  holding  a  National  Board  Commission, 
certifying  that  the  construction  conforms  to  the  latest  A.S.M.E. 
Code  for  unfired  pressure  vessels.  The  A.S.M.E.  *'U”  symbol  is 
stamped  on  each  exchanger. 

All  facilities  required  for  heat  exchanger  manufacture  are 
available  under  one  roof  at  B&G,  where  assembly  line  procedures 
permit  building  an  inventory  of  stock  items.  Many  of  the 
machining,  tooling  and  welding  fixtures  are  especially  designed 
by  B&G.  All  welding  procedures  must  satisfy  A.S.M.E.  stand¬ 
ards...  and  all  welding  is  spot  X-rayed. 


B&G  Heat  Exchangers  are  manufactured  by  methods  which 
hold  shell  diameters  exact  and  free  of  distortion.  This  permits 
tight  fitting  baffles  with  minimum  liquid  slippage  and  easy 
replacement  of  tube  bundles  if  ever  necessary. 


Stnd  for  fr—  brochurm,  ”Tho  A.S.M.E.  Story/' 
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Canddtsn  Lictntit:  S.  A.  Armarmg  Ltd., 
1400  O'Onnor  Drive,  Tonnto  16,  Onisri* 


News  of  Equipment  and  Materials 


f^C (HI eluded  from  fm^'e 


Multipoint  Strip  Chart  Recorder 

Brown  Instruments  Div.,  Minneapolis-IIonev  well  Regu¬ 
lator  Co.,  Philadelphia.  Pa.,  has  introdured  a  multipoint 
strip  chart  recorder  which,  officials  said,  can  he  easily 
converted  to  change  the  number  of  points  being  measured, 
the  actuation,  or  the  range.  The  Honeywell  I’niversal 
Model  15  ElectroniK  recorder  is  designetl  for  application 


in  laboratories  and  in  industrial  prewesses  where  fre- 
»|uent  records  changing  is  re«piir(Hl.  or  where  it  may  be 
desirable  to  change  the  type  of  primary  element  or  range 
of  measurement. 

Measurements  can  be  switched  from  2  to  3,  4,  6,  o. 
10,  12,  16,  20  or  21  points  by  simply  changing  a  shorting 
plug  and  appropriate  indicating  and  print  wheels. 

More  information?  Circle  Item  80,  postcard,  last  page. 


Canadian  Degree-Days  for  February,  I960* 


1959-60  I  Normal 


lormai 
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Write  today  for  nearest  representative 


WESTERN 

ENGINEERING  AND  MFG.C0 


P.O.  Box  66455 

los  Angeles  66,  California 


•  Tliese  data  are  supplied  through  the  courti 
branch,  .\ir  Services,  Department  of  Transport, 
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FREE  from  your  Local  Jenkins  Distributor, 

Most  Valuable  Guide  to  Valve 
Economy  Ever  Published” 


Clear  the  Lines  to  Forestall 
Valve  Tntublcs 


Lubricate  Valves  on  Schedule 
and  aild  years  of  Serv  ice 


TO  OBTAIN  IT 

. . .  write  or  phone  your  local  Jenkins 
Distributor.  If  his  supply  should  be 
exhausted,  please  request  a  copy  direct 
from  Jenkins  Bros.  (Dept.  E),  writing  on 
your  letterhead  and  giving  the  name 
of  your  Jenkins  Distributor. 


During  the  last  war,  when  valves  were  in  short  supply, 
“Prevent  Valve  Failure  Before  It  Starts”  was  prepared 
by  Jenkins  Bros,  as  a  patriotic  service.  It  has  been 
called  “the  most  valuable  guide  to  valve  economy  ever 
published”.  Continuing  requests  for  this  out-oFprint 
book  led  to  a  recent  decision  to  reprint  it. 


This  book  is  not  advertising  matter,  and  it  contains 
no  catalog  data.  It  is  costly  to  produce  and  the  quantity 
is  limited  but  plant  and  building  operating  and  mainte¬ 
nance  executives  and  others  who  install  and  maintain 
valves  are  more  than  welcome  to  a  copy.  Ask  your 
local  Jenkins  distributor  for  it. 


THE  CONTENTS,  and  the  purpose  of  this  book,  are  given  in  the  following  Foreword;  page  1 . . . 


“Valve  economy  is  an  objective  of  good 
plant  management  at  all  times.  It  is  more 
important  than  ever  today  because  of  the 
greatly  increased  costs  of  valve  replacement 
and  maintenance  that  have  paralleled  the 
rise  in  all  expenses  of  plant  operation. 

Most  valve  failure  can  be  prevented  be¬ 
fore  it  starts.  But  to  prevent  failure,  and  in¬ 
sure  the  efficient  operation  of  valves  that 
contributes  to  plant  productivity,  four  rules 
must  be  constantly  followed;  proper  selec¬ 
tion,  correct  installation,  adequate  inspec¬ 
tion,  and  experienced  maintenance. 


This  booklet  has  been  prepared  for  plant 
management  and  supervisors,  to  explain  and 
illustrate  the  principal  causes  of  valve  fail¬ 
ure,  how  to  prevent  similar  failures,  and  how 
to  repair  damaged  valves.  In  addition  to  gen¬ 
eral  instructions  for  installation  and  mainte¬ 
nance,  it  includes  several  examples  of  actual 
valve  damage  and  destruction  which  have 
been  brought  to  the  attention  of  Jenkins 
Engineers.  In  each  case  the  relatively  simple 
precautions  that  would  have  prevented  such 
needless  waste  are  clearly  explained,  in  non¬ 
technical  language.” 


JENKINS  VALVES  Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 
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YOU  SAVE  MORE  WITH 

FLCXAUST'HOSC 

Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Exceptional  abrasion  retiilance 
Corrosion  resistance 
Noise  absorption 
Durability  under  heavy  flexing 
Provision  for  expansion  and 
contraction 

Easy  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  Hi  to  36"  i.d. 

Write  today  for  full  details 

l>i»tributoTa  in  all  principal  cities 

THE  FLEXAUST  CO. 

DEPT.  HV-4  100  PARK  AVE. 
NEW  YORK  17.  N.  Y. 


NIAGARA  frost 


ff 


GET  THE  BEST  QUALITY  IN  FROZEN  FOOD 


•  operating  men,  who  know  both  costs  and  profits,  will  tell  you 
that  Niagara  "No-Frost”  gives  you  the  best  operation  in  frozen 
foods . . .  both  in  freezing  and  in  warehousing  where  trustworthy, 
safe  storage  temperatures  must  be  combined  with  building  layout 
that  lets  you  move  goods  . . .  not  just  store  them.  Only  Niagara 
methods  give  you  safe  and  even  temperatures  with  over  20'  head 
room  so  that  you  can  use  your  fork  lift  trucks  and  palletized 
warehousing  efficiently.  And  "No-Frost”  refrigeration  shows  the 
lowest  upkeep  costs  in  the  business. 

Write  for  Bulletin  No.  lOi 

NIAGARA  BLOWER  COMPANY 

Dept.  HV-4,  405  Lexington  Ave.,  New  York  17,  N.  Y. 

District  Engineers  in  Principal  Cities 


BRIEFLY  STATED 
NEWS  ITEMS 


Miss  Anne  Marie  O’Neil  was 
honored  at  the  Dallas  meeting  of 
ASHRAE  by  being  elected  to  hon¬ 
orary  membership  in  the  Life 
Members’  Club.  Miss  O’Neil  has 
been  a  member  of  the  headquarters’ 
staff  of  ASHAE  since  1931  and 
since  the  merger  a  member  of  the 
headquarters’  staff  of  ASHRAE. 
During  the  period  of  her  employ¬ 
ment  membership  of  the  Society 
grew  from  2200  to  over  17,000.  .  . 


The  new  home  of  Building  Re¬ 
search  Advisory  Board  is  the 
American  Chemical  Society  Build¬ 
ing,  1155  Sixteenth  Street,  N.W., 
Washington,  D.  C.  The  move  is  part 
of  the  National  Academy  of 
Science.s’  effort  to  consolidate  units 
now  scattered  around  W'ashington. 
BR.\B  offices,  on  the  eighth  (top) 
floor,  run  the  length  of  the  16th 
Street  side  of  the  building.  Recep¬ 
tion  and  conference  rooms  are 
shared  with  BUILDING  Research 
Institute.  The  building  features 
automatically  controlled  exterior 
light  louvers  and  radiant  heating 
and  cooling  panels. 

WITH  THE  ENGINEERS 

Sol  King,  president  of  Albert 
Kahn  Associated  Architects  and 
Engineers,  Inc.,  Detroit,  Mich., 
has  announced  a  realignment  of  ad¬ 
ministrative  re.sponsibilities  in  the 
firm’s  Mechanical  division.  Saul 
Saulson,  a  vice-president  in  the 
firm,  has  relinquished  the  duties  of 
chief  mechanical  engineer,  which  he 
has  discharged  with  great  distinc¬ 
tion  for  more  than  40  years,  to  de¬ 
vote  his  efforts  and  wealth  of  en¬ 
gineering  experience  to  his  position 
of  director  of  mechanical  engineer¬ 
ing.  Mr.  Saulson  will  be  responsible 
for  the  advance  analysis  of  all 
projects  with  respect  to  mechanical 
requirements  and  projected  suitable 
mechanical  engineering  designs. 

G.  S.  Whittaker,  a  vice-president 
and  director  of  the  firm,  has  been 
(Continued  on  page  138) 
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INDIRECT  GAS  FIRED 
STORAGE  WATER  HEATER 
FOR  COMMERCIAL,  INDUSTRIAL 
AND  INSTITUTIONAL  USE 


No  scaling  •  No  drop-o  ff  in  rated  efficiency 
•  No  fuel  waste  •  No  on-the-job  assembly  •  No 
complicated  maintenance  •  No  limitations 
on  placement  •  Fully  automatic  •  Copper 
heating  surface 

P-K  SCALEFREE  230^  is  a  unique  rugged  unit  backed  by 
P-K’s  80  years  of  experience  in  building  and  designing 
quality  water  heating  equipment.  It  heats  water  through 
hot  intermediate  distilled  water.  Transfer  occurs  below 
the  temperature  at  which  minerals  that  cause  scaling 
precipitate.  Efficiency  remains  unimpaired  throughout 
service  life.  Linings  of  pre-Krete  or  copper  are  available 


to  keep  the  unit  free  of  rust  and  corrosion  regardless  of 
water  conditions. 

SCALEFREE  230  features  a  new  P-K  gas  burner.  It 
operates  at  maximum  practical  efficiency.  Yet  it  gives 
almost  noiseless  service — does  not  rumble  or  boom  on 
startup.  This  permits  location  almost  anywhere  in  office 
buildings,  institutions,  schools,  motels,  etc. 

SCALEFREE  230  is  a  complete  fully  automatic  package 
that  can  be  quickly  set  in  place,  hooked  up  and  checked 
out.  It  is  available  in  more  than  100  storage  and  recovery 
combinations.  Storage  capacities  range  from  250  to  4000 
gallons.  Recovery  sections  range  from  390,000  to 
2,215,000  Btu.  Write  for  catalog  with  full  information. 


*Patent  pending 


Patterson  Kelley 

101  Morgoa  Avaaaa,  Strowdeburg,  Po. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  APRIL.  19*0 


137 


r 


See  YimMUnnmip  .4^. 


Saves  Money  on  Big  Gas  Jobs  >t  -  ^  > 


CUTS  SHORT  CYCUm.  FUEl  WASTE.  IHSTAUATTOH  COSTS 


DiiiKi'Jun  shows  how  cast  iron  MULTI¬ 
TEMP  Hot  Water  Heating  Plants 
automatically  adjust  capacity  to  load 
—  save  fuel  dollars!  Sensinjj  elements 
in  return  water  header  call  in  addi¬ 
tional  combustion  units,  one-by-one, 
as  temperatures  drop.  The  load  distri¬ 
bution  shown  is  typical  of  our  north¬ 
eastern  reKion.  Note:  full  capacity 
was  required  during  only  of  heat¬ 
ing  .season,  and  a  single  unit  could 


meet  demand  for  over  25'/c  of  season. 
Set-up  time  is  saved  too  —  batteries 
do  not  require  field  ripginp  or  joining 
of  sections  —  come  factory  assembled 
with  controls.  Maintenance  is  easy  on 
individual  units  without  service  inter- 
rujitions.  Capacities  up  to  3,600,000 
BTU/hr.,  rated  at  100#  ASME  work¬ 
ing  pressure.  For  space  heating  and 
vt)lume  water  heatinp.  IPrifc  fur  cata- 
loy  UY-Flo?  tuday! 


Briefly  Stated 


(Continued  from  page  136) 

named  chief  of  the  mechanical  divi¬ 
sion  and  assumes  full  responsibility 
for  its  operation  and  administra¬ 
tion.  Mr.  Whittaker  has  been  in 
charge  of  the  Heating  department 
since  1931  and  for  the  past  two 
years  served  as  assistant  to  Mr. 
Saulson. 

Other  promotions  in  the  Mechani¬ 
cal  division  include:  Charles  Allen, 
chief-heating  engineering;  Homer 
Yaryan,  chief-plumbing  engineer¬ 
ing:  Norton  Taylor,  assistant  chief- 
ventilating  and  air  conditioning  en¬ 
gineering.  All  three  are  registered 
engineers  and  are  As.sociates  in  the 
Kahn  organization.  .  . 


Fred  S.  Dubin  Associates,  con¬ 
sulting  engineers,  have  announced 
the  removal  of  their  New  York  of¬ 
fice  from  312  Seventh  Avenue  to  7 
East  47th  Street.  A.  Roger  Kelly  is 
appointed  an  Associate  and  man¬ 
ager  of  the  office.  He  has  practiced 
consulting  engineering  in  the  New 
York  area  for  more  than  fifteen 
years  and  has  been  responsible  for 
design  and  management  of  many 
complex  projects  on  an  interna¬ 
tional  scale.  He  is  a  registered  pro¬ 
fessional  engineer.  .  . 


The  firm  of  Seelye,  Stevenson, 
Value  &  Knecht,  consulting  engi¬ 
neers,  has  announced  that,  subse¬ 
quent  to  the  untimely  death  of  its 
senior  partner,  Elwyn  E.  Seelye, 
on  December  28,  1959,  the  remain¬ 
ing  partners  have  agreed  to  con¬ 
tinue  the  firm  under  the  same  name 
as  heretofore. 

The  firm  will  continue  the  prac¬ 
tice  of  consulting  engineering  in 
structural,  civil,  mechanical,  elec¬ 
trical  and  highway  engineering, 
with  offices  at  101  Park  Avenue, 
New'  York  17,  and  at  271  North 
Avenue,  New’  Rochelle,  N.  Y. 

In  addition  to  Albert  L.  Steven- 
.son,  Burnside  R.  Value,  A.  Wilson 
Knecht,  other  partners  of  the  firm 
are:  E.  B.  J.  Roos,  S.  D.  Teetor, 
H.  S.  Woodward,  and  W'.  D.  Bailey, 
each  partner  being  in  charge  of  a 
division  of  the  organization  in 
which  he  specializes  .  .  . 

(Continued  on  page  110) 
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TO  INCREASE  YOUR  SALES  POTENTIAL 


NOW  YORK  ADDS 

22'A  TON  AIR  CONDITIONER 

TO  ITS  LOW-AMBIENT  LINE! 


Economy  in  Even  the  Largest  Installations! 


Another  sales  exclusive  no  competitor  can  match! 
For  the  heavy  duty  market — a  Low  Ambient  York 
model  that  can  be  operated  even  when  the  outside 
temperature  gets  as  low  as  0  degrees  F.  That  means 
this  new  Champion  model  can  be  used  the  year 
round!  A  vital  factor  in  stores  and  offices  where 
crowds,  lights,  or  equipment  create  a  stuffy  atmos¬ 


phere  even  in  the  dead  of  winter!  With  York,  you 
can  quickly  cool  and  dehumidify  the  air;  improve 
working  conditions;  up  productivity!  The  Champion 
is  air  cooled,  too!  No  costly  water  towers  or  water 
bills!  3  separate  compressors!  30%  better  humidity 
removal!  15%  lower  operating  costs!  Yet  the  unit 
costs  no  more  than  ordinary  air  conditioners! 
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I  I  Trademark  H 

SUBMERSIBLE  NON-CLOG  SEWAGE  AND  SUMP  PUMP 


•  Pumps  Sewage  and  other  Liquids 
Containing  Solids  up  to  2' 2" 


•  Operates  with  pump  and  motor 
completely  submerged 


Check  these  SEVEN 
important  features 

1.  Low  original  cost 

2.  Low  maintenance  cost 

3.  Easy  to  install 

4.  Easy  to  service 

5.  No  superstructures 
required 

6.  Minimum  headroom 
needed 

7.  Makes  more  floor  space 
available 


p9$ttMY  w«f»r  pt—i*- 
molor  h  MmMy  •icteiod 


Exclusive  SEALTRODE 
Sealed  Electrode  Floatless 
Pump  Controller  .  .  .  the 
only  controller  featuring 
completely  sealed  Elec¬ 
trodes  .  .  .  positively  pre¬ 
venting  insulation  or  coating 
by  grease  or  other  corrosive 
elements. 


Typical  installation— single  unit— duplex 
installation  available 


“Chicago”  Distributors  ore  located  in  most  principal 
cities.  See  the  one  nearest  you  today  for  full  details. 


Putting  ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 
HYDRODYNAMICS  DIVISION 

CHICAGO  PUMP 

6222  DIVERSEY  PARKWAY  •  CHICAGO  14,  ILLINOIS 


Briefly  Stated 

(Continued  from  pofi^e  I.'iH) 

Carlos  Hidalgo,  a  registered 
profe.ssional  eiiKineer  in  Illinois,  has 
announced  that  he  is  now  enjraRed 
in  private  practice  as  a  consulting 
eiiKineer  specializiiiK  in  heatiriK, 
air  conditioning,  ventilating,  refrig¬ 
erating,  and  general  plant  engineer¬ 
ing.  Addre.ss  is  311  Longview,  Wau¬ 
kegan,  III.  .  .  . 


William  K.  Whited  and  Bruno  F. 
Leitemberger  have  announced  their 
association  for  general  practice  in 
design  and  preparation  of  plans  and 
specifications  for  commercial,  in¬ 
dustrial  and  civic  buildings  and 
structures  under  the  name  Whited 
Associates,  Consulting  Engineers, 
67  Military  St.,  Houlton,  Me.  The 
I)olicy  of  the  firm  is  to  limit  its  total 
volume  of  work  to  an  amount  that 
allows  enough  time  for  preliminary 
studies,  working  plans  and  si)ecifi- 
cations,  and  supervision  and  inspec¬ 
tion  of  con.struction.  Only  projects 
reasonably  clo.se  to  the  office  will  be 
considered. 


BURGEONING  BUSINESS 

National  Controls,  Inc.,  New¬ 
ton,  Mass.,  manufacturer  of  com- 
merical  and  industrial  controls,  has 
become  a  division  of  King.ston  In¬ 
dustries,  Inc.,  and  will  be  known  as 
King.ston-National  Controls  .  .  . 


Opening  of  a  factory  branch 
office  in  Winnipeg,  Manitoba,  Can¬ 
ada,  to  be  managed  by  Andrew  H. 
Millar,  has  been  announced  by  The 
Powers  Regulator  Co.,  Skokie,  Ill. 
Setting  up  the  factory  branch  fol¬ 
lows  the  retirement  of  Paul  L. 
Charles  of  Walsh  &  Charles  Lim¬ 
ited,  until  recently  Powers’  Winni¬ 
peg  .sales  office.  Mr.  Millar  is  fa¬ 
miliar  with  Powers  products,  hav¬ 
ing  been  a.s.sociated  with  Wal.sh  & 
Charles  for  many  years  .  .  . 


ScoviLL  Manufacturing  Co., 
Waterbury,  Conn.,  announced  a  5% 
million  dollar  program  to  integrate 
the  production  of  aluminum  alloys 
from  the  melting  of  basic  aluminum 
to  the  rolling  of  finished  sheet. 
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Briefly  Stated 


Work  is  underway  on  this  project. 

Scovill  has  had  long  experience 
in  marketing  aluminum  sheet,  at 
present  produced  by  rerolling  semi- 
processed  heavy-gauge  material 
purchased  from  prime  producers. 
However,  because  of  the  expanding 
demand  for  aluminum,  the  company 
has  been  .studying  the  possibilities 
of  applying  its  25-year  experience 
with  high-capacity  continuous-cast¬ 
ing  of  copper-ba.se  alloys  to  produc¬ 
tion  of  the  more  widely  used  alumi¬ 
num  alloys  .  .  . 


In  its  newly  acquired  plant  in 
Kokomo,  Ind.,  Swartwout  Fabri¬ 
cators,  Inc.,  is  in  full  production 
two  months  ahead  of  schedule.  G. 
V.  Patterson,  .Swartwout  president, 
and  a  group  of  investors,  purcha.sed 
the  firm  from  The  Swartwout  Com¬ 
pany  of  Cleveland  on  November  2nd 
of  last  year.  One  example  of  Swart- 
wout’s  new’  methods  are  specially 
designed  power  jigs,  u.sed  in  assem¬ 
bling  various  sizes  of  Heat  Valve 
gravity  ventilators,  w’hich  change 
size  at  the  touch  of  a  button  to  hold 
component  parts  in  exact  position 
for  a.s.sembly.  The  plant  was  former¬ 
ly  used  for  stove  manufacturing, 
has  72,000  sq  ft  of  floor  space  .  .  . 


Cleaver-Brooks  Co.,  Milwaukee, 
Wis.,  is  expanding  its  Wi.sconsin 
agency  netw’ork  to  meet  product 
demands  in  that  area.  The  prime 
step  in  this  expansion  is  the  divi¬ 
sion  of  the  present  agency.  Dyke 
&  Tutsch  Co.,  into  two  separate 
agencies.  One  of  the  new  agencies. 
Dyke  &  As.sociates,  Inc.,  will  be  in 
Milwaukee  and  service  the  nine 
countries  of  southeastern  Wi.scon- 
sin.  The  other.  Heat  Exchange 
Products  Co.,  will  also  be  located  in 
Milwaukee.  Its  area  includes  Madi- 
.son.  Green  Bay  and  Fox  River  Val¬ 
ley  industrial  trading  areas  as  well 
as  northern  Wi.sconsin  and  upper 
Michigan. 


NEW  REPRESENTATIVES 

Heating  &  Cooling  Coil  Dept., 
Danville  (III.)  Div.,  Bohn  Alu¬ 
minum  &  Brass  Corporation,  an¬ 
nounced  the  appointment  of  the 
following  representatives:  Allan  K. 


Cleaver-Brooks  Progress  boilers 
pay  off  in  time  and  labor  savings 


PROORKSS  BOILBR  PROVM  good 
things  come  in  a  complete  package 
—  especially  when  it  comes  to  boilers. 
No  need  for  you  to  do  the  manufac¬ 
turer’s  work.  No  costly  time-waste, 
boiler-building  on  the  job! 

Because  Progress  is  a  completely 
pre-engineered,  factory-tested  pack¬ 
age  —  ready  for  hook-up  to  service 
lines  —  you  save  up  to  two  days  on 
installation  alone. 


The  Progress  boiler  is  built  to  the 
standards  of  industrial  boilers.  Avail¬ 
able  in  7  sizes  to  2,010,000  Btu — oil, 
gas  or  combination  oil  /gas  fi  red  models. 

You’ll  profit  as  a  Progress  contrac¬ 
tor.  For  your  Progress  Cooperative 
Wholesaler  contact  your  local  Cleaver- 
Brooks  sales  representative  listed  in 
the  yellow  pages,  or  write  Cleaver- 
Brooks  Company,  Dept.  D,  315  E. 
Keefe  Ave,  Milwaukee  12,  Wisconsin. 


lOPITS  PItOVB  THK  PACKAOB 


And  when  it  comes  to  worry-free  in¬ 
stallation,  Cleaver- Brooks  leaves  noth¬ 
ing  undone.  Field  starting  service  is 
just  one  example.  A  Cleaver-Brooks 
technician  starts  the  boiler,  trains  the 
boiler  attendant  at  no  extra  cost. 

And  Progress  is  easy  to  sell  with 
quiet,  low-cost  operation.  Four-pass, 
forced  draft  design  means  guaranteed 
efficiency;  electronic  controls,  soft 
flame  start. 


deawer^ 


Brodis* 


TO  MAKE  ntOGKESS  SEll  PROGRESS 


Cleavar-Brookt  boilers  ore  available  in  19 
sizes,  130  models,  15  to  600  hp.  —  steam 
or  hot  water,  gas,  oil  or  combination  oil/gos 
fired.  Illustration  shows  Model  C8  boiler  os 
installed  ot  Whirlpool  Corp.,  St.  Joseph, 
Michigon. 
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Briefly  Stated 


Cook  Co.,  Loui.svilk*,  Ky.,  for  Ken¬ 
tucky  and  Southern  Indiana;  Gyrax 
Ktiyineeriiijr  &.  Equipment  Co.,  St. 
I/tui.s,  Mo.,  for  Eastern  Mis.souri 
and  Southern  Illinois;  Krenz  and 
Co.,  Milwaukee,  VV'is.,  for  Eastern 
\Vi.sco!isin;  and  Keatts  Thermal 
E(iui|tment  (’o.,  ('olumhus,  Ohio, 
for  the  Central  Ohio  area.  Bohn’s 
Itanville  Division  manufactures 
heat  transfer  erjuipment  for  refri^r- 
eration  and  air  conditioninjr  .  .  . 


Astubeco,  Inc.,  New  York  City,  is 
now  a  distributor  of  cold  drawn 
4-1)  wrought  iron  tubes  for  A.  M. 
Byers  Co.,  PittsburKh,  Pa.  Astu¬ 
beco  will  supply  wroujfht  iron  tub¬ 
ing  throujrhout  the  eastern  .seaboard 
area.  The.se  tubes  are  used  for  heat 
exchanj'ers,  conden.sers,  economiz¬ 
ers.  and  similar  apparatus  .  .  . 

Furnace  Distributors,  Inc.,  Phila¬ 
delphia,  Pa.,  has  been  appointed 


BRADLEY  muI-TI. PERSON  SHOWER 


Above  installations  of  4  Bradley  Column 
Showers — 20  bathe  simultaneously 


Nothing  Like  a  Shower 
After  Exercise  or  Work 


Today  facilities  for  shower  baths 
cost  less,  require  less  installation 
time  and  less  maintenance. 


EACH  BRADLEY  COLUMN 
PROVIDES  FOR  0  SHOWERS 

Thousands  are  bathing  daily,  in  colleges,  schools, 
parks,  factories,  institutions,  at  low  cost — 
because  each  Bradley  Shower  Column  provides 
*>  Showers  yet  requires  only  one  set  of  piping 
connections.  The  result — 80  per  cent 
installation  cost  decrease. 

After  work  or  exercise  nothing  is  as  refreshing 
as  a  shower  .  .  .  and  Bradley  Columns  may  be 
equipped  with  stall-separating  partitions  and 
curtains  if  greater  privacy  is  desired.  A  built-in 
liquid  soap  dispenser  is  also  offered. 

Write  today  for  new  Group  Shower  Bulletin 
H-1  322  to  BRADLEY  WASHFOUNTAIN  CO., 

2352  West  Michigan  Street,  Milwaukee  1,  Wis. 


Write  for 
Buttofin  H  I  322 


large  base  casting  serves 
as  both  drain  and  anchor. 


•  BRADlMi' 


distributors  for  the  Philadelphia 
area  by  Typhoon  Air  Condition- 
i.NG  Div.,  Hupp  Corporation.  Fur¬ 
nace  Distributors  will  handle  the 
full  line  of  Typhoon  heat  pumps, 
and  water  and  air  cooled  self-con¬ 
tained  packaged  air  conditioners  . . . 

Jay  R.  Smith  Mfg.  Co.,  Union, 
N.  J.,  has  appointed  John  H.  Chris- 
tain,  1903  LaMe.sa  I..ane,  Decatur, 
Ga.,  and  Larry  N.  Boosey,  2123 
Sweetbriar  Lane,  Jack.sonville  7, 
Fla.,  as  .sales  representatives  for 
the  company’s  line  of  chair  carriers, 
drains,  and  engineered  plumbing 
products.  Mr.  Chri.stain’s  territory 
will  cover  the  entire  state  of  Geor¬ 
gia  and  the  lower  portion  of  South- 
ea.stern  Tennessee,  including  Chat¬ 
tanooga.  Mr.  Boo.sey’s  area  includes 
Northern  Florida,  the  cities  of 
Jack.sonville  and  those  cities  along 
the  line  from  Tampa  and  St.  Peters¬ 
burg  across  to  the  Eastern  Coast . . . 

Bryan  Steam  Corp.,  Peru,  Ind., 
announced  the  appointment  of  the 
Gale  Engineering  Co.,  136  Liberty 
St.,  New  York  6,  N.  Y'.,  as  repre¬ 
sentatives  in  the  metropolitan  New 
Y'ork  and  northern  New  Jersey 
area;  and  of  Harold  M,  Jay,  51-11 
Revere  Road,  Drexel  Hill,  Pa.,  as 
a  representative  in  the  metropoli¬ 
tan  Philadelphia,  Delaware,  Eastern 
Penn.sylvania  and  southern  New 
Jersey  area  .  .  . 

Bert  Gurney,  Bert  Gurney  and 
As.sociates,  Inc.,  Omaha,  has  been 
appointed  as  Omaha  sales  repre¬ 
sentative  for  ILG  Electric  Venti¬ 
lating  Co.,  Chicago,  Ill.  His  firm  is 
located  in  the  Central  States  Insur¬ 
ance  Building,  504  South  18th 
Street,  Omaha,  and  his  territory 
covers  the  entire  state  of  Nebraska 
and  we.stern  counties  in  Iowa  .  .  . 

Jack  Deroche  has  been  appointed 
a  sales  representative  by  The  Vil- 
TER  Manufacturing  Co.,  Milwau¬ 
kee,  Wis.,  manufacturer  of  com¬ 
mercial  refrigeration  and  air  con¬ 
ditioning  equipment.  In  this  ca¬ 
pacity,  he  will  serve  Vilter  custo¬ 
mers  and  distributors  in  the  Mil¬ 
waukee  and  Madison,  Wis.,  areas  . . . 

iConlinued  on  pa^e  144) 
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Over  the  years,  McQuay  coils  have  stood  the 
important  test  of  time,  and  have  justly  earned 
their  reputation  for  quality  and  performance. 
No  wonder,  then,  that  they  are  the  most  copied 
coils  in  the  industry. 

McQuay  was  the  first  to  produce  a  permanent 
fin-to-tube  bond  without  the  use  of  solder. 
McQuay  was  first  with  Ripple-Fins,  first  to  com¬ 
bine  Ripple-Fins  and  staggered  tube  construction 
for  maximum  heat  transfer,  greater  strength  and 
rigidity.  McQuay,  also,  was  first  to  add  full  fin 
collars  to  its  Ripple-Fin  construction  for  accurate 
fin  spacing  and  maximum  heat  transfer. 

McQuay  coils  are  available  in  the  widest  pos¬ 
sible  range  of  styles  and  capacities  and  are 
available  for  steam,  hot  water,  chilled  water, 
direct  expansion,  refrigerant  condensing  and  all 
types  of  brine.  For  any  coil  requirement,  call 
your  McQuay  representative,  or  write  McQuay, 
Jnc.,  1619  Broadway  Street  N.  E.,  Minne¬ 
apolis  13,  Minnesota. 

Tube  diameters  — Vz" — %* 

One  to  12  rotes  deep — One  to  15  Jins  per  inch 

Me  mu  ay 

eansv^uality 


STEAM  COIL 


DIRECT  EXPANSION  COIL 


WATER  COOLING  COIL 


AIR  CONOmONINO  •  HCATINO  •  RCPRIOKRATION 
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YOUaL  FIND 
MANY  HELPFUL 
SUGGESTIONS 
IN 

BULLETIN  121 


Briefly  Stated 


rom 


RECENT  APPOINTMENTS 


Crane  Co.,  Chicajro,  III.,  an¬ 
nounced  the  election  of  T.  B.  Focke 
a.s  vice-president  of  its  Plumbintr- 
Heatinjr-Air  Conditioninjr  Group, 
and  C.  H.  Lovelace  as  vice-president 
of  the  company’s  Industrial  Prod¬ 
ucts  Group. 

Mr.  Focke  was  president  and  a 
director  of  National-U.  S.  Radiator 
Corp.,  John.stown,  Pa.,  which  Crane 
Co.  acquired  Feb.  1.  As  vice-presi¬ 
dent,  he  will  head  a  Ki*oup  of  nine 
factories  with  headquarters  at 
Johnstown.  C.  H.  Lovelace,  as  vice- 
president  of  the  Indu.strial  Prod¬ 
ucts  Group,  will  be  in  charge  of  six 
factories  covering  the  manufacture, 
engineering,  and  sale  of  valves,  fit- 
ting.s,  fabricated  piping,  steam  gen¬ 
erators  and  powdered  metals. 

The  new  vice  presidents  head  two 
of  the  groups  that  were  established 
as  part  of  a  decentralization  pro¬ 
gram.  The  other  groups  are :  Crane 
Supply  Co.,  a  distribution  division; 
International  Group;  and  Systems 
and  Controls.  Chief  officers  of  these 
two  have  not  yet  been  named  .  .  . 


How  clean  must  the  air  be  in 
Commercial  and  Industrial 
Air  Conditioning  Systems 

How  can  the  specific  clean  air 
requirements  be  achieved  in- 

Hospital  Operating  Rooms 
Computer  Ventilating  Systems 
Process  Exhaust  Systems 
"Dust’Free”  Rooms 


. . .  and  what  is  the 
POSITIVE,  low-maintenance 
way  to  get  it 


Lennox  Industries  Inc.,  Mar¬ 
shalltown,  Iowa,  manufacturers  of 
heating  and  air  conditioning  equip¬ 
ment,  announces  the  appointment 
of  Roger  C.  Lakey  as  director  of 
marketing  services.  Mr.  Lakey  will 
direct  the  activities  of  J.  R.  Mer¬ 
rill,  national  advertising  manager; 
Cal  Floren,  new  public  relations 
manager;  Robert  Zimbelman,  new 
.sales  promotion  manager;  and  Ar¬ 
thur  J.  Benoit,  creative  art  direc¬ 
tor.  These  are  the  key  men  in  a 
reorganization  of  the  former  corpo¬ 
rate  merchandising  department. 
Appointment  of  Ted  Gilles  as  com¬ 
mercial  market  engineer  in  the  San 
Franci.sco  area  was  also  announced. 


Write  Teday  for 
Yevr  FREE  Copy 


Warren  Webster  &  Company, 
Inc.,  Camden,  N.  J.,  has  named  Irv¬ 
ing  G.  Brennan  product  .sales  man¬ 
ager  of  air  conditioning.  Mr.  Bren¬ 
nan  has  been  associated  with  the 
Webster  firm  for  19  years,  working 
in  the  engineering  and  sales  divi¬ 
sion  of  the  company  .  .  . 

(Continued  on  page  147) 


Filter  Corporation 

^  734  E.  Eric  Blvd.,  Syracuse  I,  N.  Y, 


REPRESENTATIVES  IN  PRINCIPAL  CITIES' 


FIRE  Host 


smallesty 

most 

compact 


It’s  the  ALLENCO  semi-automatic  trimless 
’’Hozegard”  cabinet  that  not  only  matches 
good  modem  design  but  also  permits  flush 
mounting.  The  door  is  all  that’s  visible! 
No  trim  to  deal  with.  An  exclusive,  foul- 
proof  hose  rack  is  on  the  inside  of  the  door 
which  swings  out  180°  for  instant  and  easy 
hose  withdrawal.  Hose  can't  snag,  is  always 
ready  for  instant  action.  U.  L.  Listed  when 
hose  clip  is  included.  Available  in  sizes  to 
include  extinguisher  and/or  auxiliary 
angle-valve.  Illustrated  is  Unit  7169.  It  has 
22  ^  %  smaller  visible  area  than  other  trim¬ 
less  cabinets  containing  the  same  equip¬ 
ment.  Body  is  20  gauge,  door  is  12  gauge, 
hinge  is  continuous  semi-concealed,  sight 
glass  is  16"  X  7^",  handle  is  chrome  plated. 
Overall  dimensions:  26"  by  27"  by  8". 


Speelffy  ALLCNCO  by  n«m» 

WRITS  for  your  free  copy 
of  the  ALLENCO  “Fire 
Check  Book”,  Speeds  spec 
writing.  Shows  basic  re- 
quirements  for  standpipe 
system,  Hose  stations.  Ex- 
tinguishers.  Exterior 
centers.  An  invaluable 
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Things  to  Think  About 
Selecting  Sidewall  Diffusers 

...aspiration,  aspect  ratio,  noise  levels, 
smudging,  and  other  factors 


A  sidewall  diffuser  has  three  basic 
functions  to  j)erform; 

1.  Attractively  cover  the  duct  open¬ 
ing  in  the  wall. 

2.  Impart  direction  to  air  flow. 

3.  Diffuse  the  conditioned  air  thor¬ 
oughly  and  rapidly  before  it 
reaches  the  occupancy  zone. 

If  a  “diffuser”  doesn’t  truly  diffuse,  it 
can  drop  a  solid  mass  of  cold  air  onto 
occupants  of  the  room.  One  way  to 
get  around  this  problem  is  to  direct 
the  air  flow  from  the  diffuser  toward 
an  unoccupied  area  of  the  room. 
Another  method  is  to  use  ceiling  dif¬ 
fusers  even  when  sidewall  diffusers 
would  be  easier  and  more  economical 
to  install.  Neither  solution  is  ideal. 

The  Answer 

Barber-Colman  Uni-Flo  sidewall  dif¬ 
fusers  provide  an  efficient  answer  to 
the  problem.  They  provide  very 
thorough  aspiration.  A  turbulence  is 
created  which  keeps  the  cooled  air 
above  the  occupancy  zone  for  the  full 
length  of  throw.  Conditioned  air 
literally  “trickles”  into  the  room. 
Rapid  warmup  is  secured.  There  is 
no  mass  of  cold  air  to  disturb  human 
comfort. 

The  requirements  outlined  in  this 
quote  are  from  Heating,  Ventilating, 
Air  Conditioning  Guide,  ’58,  chap.  30: 
“The  air  discharged  from  a  wall  out¬ 
let  should  not  reach  the  occupied  zone 
until  the  velocity  has  fallen  to  about 
50  fpm.  Therefore,  the  outlets  should 
be  located  high  enough  for  the  air 
stream  at  the  termination  of  throw  to 
be  not  less  than  five  or  six  feet  above 
floor  level.  Or,  in  other  words,  the 


All  DtJTIIIUTION  ALONG  VIITICAL  SICTION  THIOUGH 
CCNTIft  Of  lAfllft  COLMAN  UNI  FLO  GRILL! 


CtlltN« 


RrrURN  GRILL! 
420  CFm 


OISTANCt  FROM  GRILL!  FitT 


Fig.  1  Uni-Flo  Grill*  Traverse  —  This  charts  the  results  you  can  predict  and  deliver 
with  Uni-Flo  grilles.  Only  Uni-Flo  grilles  are  true  sidewall  diffusers  guaranteed  to  perform 
in  accordance  with  the  published  data. 


drop  should  not  be  more  than  the  dif¬ 
ference  between  mounting  height  and 
zone  of  occujjancy.” 

It  is  almost  impossible  to  meet  this 
requirement  in  a  low-ceilinged  (9  ft) 
room  without  the  aspiration  provided 
by  Barber-Colman  Uni-Flo  sidewall 
diffusers. 

Fig.  2  shows  how  the  grille  of  the 
Barber-Colman  Uni-Flo  sidewall  dif¬ 
fuser  is  designed  to  create  air  turbu¬ 
lence.  This  is  in  direct  contradiction 
to  the  theory  of  using  “air  foil”  sec¬ 
tions  (which  create  a  laminar  flow 
which  tends  to  defeat  aspiration  and 
to  drop  air  into  the  occupancy  zone  as 
discussed  above). 

There  is  another  very  nice  feature 
about  the  Uni-Flo  grille  design.  Not 
only  does  it  provide  for  adjustment  of 
horizontal  flow,  it  also  provides  con¬ 
trolled  adjustment  in  vertical  planes. 
This  permits  you  to  steer  the  air  past 
any  obstacles  in  front  of  the  grille. 

Noise  Levels 

The  effect  upon  noise  level  of  the  air 
turbulence  created  by  Uni-Flo  side- 
wall  diffusers  is  sometimes  asked 
about.  Page  7  of  Barber-Colman 
“Grille  Engineering  Data”  contains  a 
listing  of  noise  levels  for  various  air 
patterns.  These  figures  speak  for 
themselves,  showing  that  there  is  no 
noise  problem.  Incidentally,  Barber- 


Colman  offers  the  most  complete  dif¬ 
fuser  noise  level  data  available,  in¬ 
cluding  the  effect  of  dampers  in 
various  positions. 


Fig.  4  Removable  cores  —  to  simplify 
installation  and  maintenance  and  contribute 
to  good  housekeeping. 


Aspect  Ratio 

The  aspect  ratio  of  Uni-Flo  grilles 
has  a  very  definite  effect  on  their  per¬ 
formance,  even  though  aspect  ratio 
may  not  matter  with  other  types  of 
diffusers.  It  assists  the  excellent  aspi¬ 
ration  achieved  by  Uni-Flo  diffusers 
and,  therefore,  assures  more  even  air 
distribution  throughout  the  room. 

Another  feature  of  Uni-Flo  grilles  is 
the  removable  core  which  contributes 
to  good  housekeeping.  The  core  can 
be  removed  without  damaging  the 
paint  seal  around  the  frame.  Also, 
electroplated  cores  are  available  (in 


Fig.  2  larber-Colman  Uni-Flo  Sidewall 

Diffuser  —  Note  grille  design  which  cre¬ 
ates  controlled  air  turbulence  for  complete 
aspiration. 
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Briefly  Stated 


COMFORT  CHART 


Fig.  3  larber'CeliRon  Comfort  Chart 

—  Here  are  the  conditions  of  air  movement 
and  temperature  in  the  occupancy  zone  that 
are  required  for  human  comfort  standards. 
All  points  below  the  line  represent  uncom¬ 
fortable  conditions,  while  those  above  the 
line  fulfill  the  requirements.  You  gat  re¬ 
quired  performance  with  Barber-Colman 
Uni-Flo  sidewall  diffusers. 


which  case  the  frames  are  painted  to 
match  the  wall).  Electroplated  cores 
are  less  conspicuous  and  more  durable 
and  can  be  easily  cleaned. 

Accessories 

Simple,  positive,  tamperproof  adjust¬ 
ment  of  the  air  volume  for  easy  system 
balancing  is  provided  by  the  optional 
Uni-Flo  opposed-blade  volume  con¬ 
trol.  Although  normally  key-operated, 
this  can  be  furnished  with  an  opera¬ 
ting  knob.  Its  opposed-blade  design 
prevents  any  shifting  in  the  damper  i 
setting.  Deflectrols  —  factory-as¬ 
sembled  deflecting  vanes  —  attached 
to  the  rear  of  the  diffuser  provide 
uniform  distribution  across  the  dif¬ 
fuser  face. 

Performance 

Barber-Colman  diffusers  will  meet  the 
following  specification: 

Sidewall  and/or  ceiling  air  distribu¬ 
tion  grilles  and  diffusers  will  diffuse  , 
air  uniformly  throughout  the  condi¬ 
tioned  space,  but  at  no  point  in  the 
occupancy  zone  will  the  air  velocity 
exce^  30  fpm  at  a  temperature  more 
than  2“  F  below  the  average  room 
temperature  or  75  fpm  at  a  tempera¬ 
ture  more  than  IVi®  F  below  the 
average  room  temperature. 

Engineering  Data  Catalog  No. 
F-4051-2  gives  complete  information, 
including  50  pages  of  selection  data 
which  provides  all  of  the  information 
necessary  for  even  the  most  diflicult  ! 
jobs.  Call  your  local  Barber-Colman 
oflice  or  write  to: 


Barber-Col-m  AN 
Com  PAN  Y 

Dept.  D,  1 102  Rock  Street,  Rockford,  Illinois 


(Continued  from  page  144) 

Dunham-Bush,  Inc.  announced 
the  appointment  of  David  Gardner 
and  Donald  Smith  as  application 
engineers.  Mr.  Gardner  will  be  lo¬ 
cated  in  the  San  Franci.sco  di.strict 
office  while  Mr.  Smith  will  be  lo¬ 
cated  in  the  Boston  sales  office. 
Also,  Seymour  Blatman  will  cover 
the  Queens  and  Long  Island  area 
as  a  .sales  engineer  working  out  of 
the  New  York  district  office  .  .  . 


Arthur  L.  Fo.ster  has  been  ap¬ 
pointed  advertising  manager  of 
Airtemp  Div.,  Chrysler  Corpora¬ 
tion,  announced  Richard  R.  Routh, 
Jr.,  director  of  advertising  and 
.sales  promotion  for  the  air  condi¬ 
tioning  and  heating  equipment 
manufacturer.  Mr.  Foster  is  a  na¬ 
tive  of  Palmyra,  N.  Y.,  and  has 
been  the  Airtemp  account  executive 
in  the  Dayton  office  of  Clo.se  and 
Patenaude,  Philadelphia  sales  pro¬ 
motion  agency  .  .  . 


Peter  Dalton  has  been  appointed 
vice-president  in  charge  of  sales  for 
VVelbilt  Air  Conditioning  and 
Heating  Corp.,  Farmingdale,  N.  J., 
newly  formed  .subsidiary  of  Welbilt 
Corporation.  He  was  formerly  prod¬ 
uct  .sales  manager  for  the  Air  Con¬ 
ditioning  Division  of  Worthington 
Corporation.  Welbilt  will  .sell  exclu¬ 
sively  through  franchised  distribu¬ 
tors,  Mr.  Dalton  announced  .  .  . 


J.  W.  Hamrick,  Jr.,  has  been 
appointed  branch  manager  of  the 
new  Jack.son,  Mi.ss.  office  of  ILG 
Electric  Ventilating  Co.,  Chi¬ 
cago,  Ill.  Prior  to  his  new  appoint¬ 
ment,  Hamrick  .served  as  a  sales 
engineer  in  the  Ilg  New  Orleans 
office  .  .  . 


Martin  J.  Lewis,  formerly  field 
sales  representative  for  General 
Electric  central  air  conditioners  in 
the  South-central  Texas  area,  has 
been  appointed  manager  of  central 
air  conditioning  .sales  for  G-E’s 
Sales  and  Distribution  Department, 
New’  Orleans  Di.strict  ,  .  . 
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Robert  J.  Tesar  has  been  ap¬ 
pointed  .sales  manager  of  Watts 
Regulator  Co.,  Law’rence,  Mass. 
He  has  been  associated  w’ith  the  sale 
and  merchandising  of  plumbing 
and  heating  specialties  for  the  past 
ten  years.  Prior  to  his  new’  appoint¬ 
ment,  he  served  as  manager  of 
Watts  Regulator  Company’s  Bos¬ 
ton  office  .  .  . 


Donald  F.  Spirduso  has  been 
promoted  to  as.si.stant  advertising 
manager  of  The  Trane  Company, 
Ij{i  Cro.ss,  Wis.  He  has  been  with 
Trane  since  December,  1956,  and 
worked  on  Trane  national  advertis¬ 
ing  in  liai.son  with  Campbell-Mithun 
of  Minneapolis,  the  company’s  ad¬ 
vertising  agency. 


Harold  H.  Mitchler  has  become 
di.strict  manager  of  the  New  York 
Office  serving  the  New  York  met¬ 
ropolitan  area  for  Marsh  Instru¬ 
ment  Co.,  Skokie,  Ill.  Mr.  Mitchler 
originally  joined  the  Marsh  organ¬ 
ization  in  1939,  but  left  four  years 
later  to  serve  more  than  tw’o  years 
in  the  U.  S.  Air  Force  European 
Theatre.  Retuniing  from  the  Air 
Force,  he  spent  about  three  more 
years  at  the  Marsh  home  office  and 
was  then  transferred  to  Charles 
Kelly  Industrial  Corporation  of 
New’  York  w’here  he  has  handled 
Marsh  instruments,  refrigeration 
equipment  and  heating  specialties 
up  to  the  time  he  became  Marsh 
New’  York  District  Manager  .  .  . 


Promotion  of  James  Tobin  to  the 
j)ost  of  national  installation  and 
service  manager  has  been  an¬ 
nounced  by  The  Powers  Regula¬ 
tor  Co.,  Skokie,  Ill.  For  the  pa.st 
three  years,  Mr.  Tobin  has  been 
in.stallation  and  service  manager  for 
the  Pow’ers  Central  Division.  Prior 
to  that  he  served  as  Chicago  con¬ 
struction  superintendent  for  eight 
years  .  .  . 


Appointment  of  John  D.  (Jack) 
Nommen.sen  as  process  pump  prod¬ 
uct  sales  manager.  Peerless  Pump, 
Hydrodynamics  Div.,  Food  Ma¬ 
chinery  AND  Chemical  Corp.,  Los 
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4  SERIES  OF 

MERCOID 

TEMPERATURE 

CONTROLS 


GENERAL  PURPOSE 


WEATHER  RESISTANT 


Two  Stafl  EXPLOSION  PROOF 

Each  with 
these  features: 


External  Adjustment 
Sealed  mercury  contact 
Visible  calibrated  dial 
Visible  on-off  circuit 
Repetitive  trip  point 


Thirteen  adjustable  operating  ranges 
from  —60  -|-30°  to  370-530  F. 

Available  in  three  case  styles: 
General  Purpose  (NEMA  1) 
Weather-Proof  (NEMA  1A,  2,  3,  4) 
Explosion-Proof  (NEMA  7,  9) 


Series  0-35  (lOA.  115V.,  5A.  230V.)  Double 
adjustments  for  setting  both  high  and  low 
(on-off)  operating  points. 

Series  D-S35  (close  differential  type)  5A. 
115V.,  2*/2A.  230V.)  Double  adjustment 
type  for  setting  both  high  and  low  (on-off) 
operating  points. 


Series  D-235  (very  close  differential  type) 
0.3A.  115V.,  0.1 5A,  230V.  Single  adjust¬ 
ment  for  setting  operating  point  only  (mini¬ 
mum  differential  is  factory  set). 


\ 


Series  D-435  (Two-Stage  Type)  operates  two 
SP-ST  magnetic  mercury  switches  at  different 
temperatures  to  provide  stage  operation. 


Write  for 

CATALOG  NO.  860 


THE  MERCOID  CORPORATION 
4201  Belmont  Ave.,  Chicago  41,  III. 


Briefly  Stated 


AiiKeles,  Calif.,  has  been  announced. 
Mr.  N  ommen.sen  served  as  a  .sales 
engineer  for  the  pa.st  five  years  in 
the  Michigan  area  and  his  most 
recent  jiost  was  that  of  branch 
manager  of  the  Peerless  Detroit 
office  .  .  . 


Carrikr  Corp.,  Syracu.se,  N.  Y., 
has  appointed  three  regional  man¬ 
agers  to  handle  sales  of  its  unit 
heaters  in  the  northea.st,  south  and 
east  central  regions  of  the  country. 
Maurice  Merlin  has  been  named  re¬ 
gional  manager  for  the  Northeast 
with  headquarters  in  Philadelphia, 
Pa.  A  graduate  of  the  Sorbonne, 
Mr.  Merlin  has  .sold  Carrier  unit 
heaters  for  15  year.s.  James  P.  Mc¬ 
Laughlin  will  be  responsible  for 
unit  heater  sales  in  the  South  and 
Southwest  from  headquarters  in 
Atlanta,  Ga.  Oliver  M.  Murphy  will 
act  in  a  similar  capacity  in  the  East 
Central  region.  His  office  will  be  in 
Cleveland  .  .  . 


Ai)pointment  of  five  sales  engi¬ 
neers  and  their  assignment  to  new 
.sales  regions  for  electric  heating 
products  have  been  announced  by 
We.sti\g HOUSE  Electric  Corpora¬ 
tion’s  air  conditioning  division. 
The  five  new  regions,  together  with 
three  others  already  in  exi.stence, 
will  .serve  the  entire  United  States. 
Those  receiving  the  new  assign¬ 
ments  are:  H.  ,1.  Rudisaile,  who 
has  his  headquarters  in  Chicago, 
Ill.;  Edward  Zagula,  with  head¬ 
quarters  in  Pittsburgh,  Pa.;  E.  W. 
L.  Seager,  in  Staunton,  Va. ;  Arthur 
F.  Holland,  in  .St.  Louis,  Mo.;  and 
Foster  Mas.sey,  in  Atlanta,  Ga.  The 
three  other  .sales  representatives 
who  are  included  in  the  division’s 
exi)anded  .sales  effort  in  electric 
heating  products  are:  V.  A.  La- 
barthe,  with  headquarters  in  San 
Francisco,  Calif.;  L.  C.  Sheaffer,  in 
Seattle,  Wash.;  and  C.  B.  Ross,  in 
Chattanooga.  Tenn.  .  .  . 


The  .scheduled  retirement  July  1, 
1960  of  F.  C.  Ludington,  manager 
of  Allis-Chalmers  control  depart- 

( Concluded  on  page  150) 


PRINCIPLES,  DESIGN  AND 
OPERATION  OF  HIGH 
TEMPERATURE  WATER 
SYSTEMS 

Th  is  hook  contains  original  design 
data  used  successfully  in  actual 
systems.  Tables,  graphs,  photo¬ 
graphs  and  specifications  serve  as  a 
working  guide:  let  you  benefit 
from  the  author’s  extensive  knowl¬ 
edge  and  experience. 

CONTENTS 

•  Advantages  of  HTW 

•  Thermal  Properties  of  Water 

•  Some  Design  Considerations 

•  Pressurizing  the  System 

•  Boilers  and  Expansion  Tanks 

•  Controlling  the  System 

•  System  Circulation  Pumps 

•  Valves 

•  Piping 

•  Process  Heating 

•  Space  Heating  with  HTW 

•  Applications 

•  Designing  a  Typical  System 

•  Appendix 

224  Pages,  109  Illustrations.  $6.50 

To  order  circle  letter  M  on  the  post¬ 
card,  next  to  last  page. 
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Low  Return  &OHcCmM,te 

Capacities  500  to  15,000  sq.  ft.  E.D.R. 

well  TVC  PUMP 

LOW  RETURN  CONNEaiON 
LOW  SPEED,  LONG  LIFE 
CAST  IRON  RECEIVER 

SINGLE  UNIT-Fig.  302A  lOW  lAfATED  I IME  DUPLEX  UNIT-F 

10  Gat.  Receiver  for  Single  Units  fcvff  fTHICR  LlllE  15  Got.  Receiver  for  Sing 

Hgt.  of  Return  obove  floor  6%"  FLOAT  SWITCH  CONTROL  Hgt.  of  Return  obov 


DUPLEX  UNIT-Fig.  303B 
15  Gol.  Receiver  for  Single  or  Duplex  Units 
Diameter  25V^“ 

Hgt.  of  Return  above  floor  7^(" 


Unit 

Number 

Max.  Sq.  Ft. 

Direct 

Radiation 

Disch.  Press. 

In  lbs. 

At  Pump 

GPM 

Radiatien 

Will 

Condense 

Capacity  of 
Pump  in 
GPM 

Motor 

H.P. 

Return 
Inlet  in 
Inches 

Pump 
Discharge 
in  Inches 

Diameter  and 
Capacity  of 
Receiver 

Height  of 
Return  to 
Centerlino 

TVC-19 

750 

20 

.38 

1.5 

% 

2 

1 

21"  -10  Gal. 

6Ve" 

TVC-23 

1000 

20 

.5 

1.5 

V4 

2 

1 

21"  -10  Gal. 

6^" 

TVC-29 

2000 

20 

1.0 

3.0 

'/4 

2 

1 

21"  -10  Gal. 

6V." 

TVC-35 

4000 

20 

2.0 

6.0 

Vi 

2 

1 

21"  -10  Gol. 

6Vi" 

TVC41 

6000 

20 

3.0 

9.0 

Vs 

2 

1 

21"  -10  Gal. 

6V«" 

TVC-47 

8000 

20 

4.0 

12.0 

Vi 

2 

1 

25'/i".15Gal. 

7V' 

TVC-52 

10000 

20 

5.0 

15.0 

’/i 

2 

1 

25Vi".15Gal.^ 

7sr 

TVC-54 

15000 

10 

7.5 

22.5 

Vi 

3 

IV4 

25Vi"-26  Gal. 

lOVi" 

TVC-55 

15000 

20 

7.5 

22.5 

% 

3 

Ti 

25’/i"-26  Gal. 

lOVi" 

TVC-56 

15000 

30 

7.5 

22.5 

1 

3 

1V4 

25Vi"-26  Gal. 

lOVi" 

TVC-57 

15000 

40 

7.5 

22.5 

IVi 

3 

Hi 

25Vi"-26  Gal. 

10  Vi" 

Intermediate  Sizes 
Based  Upon  Discharge 
Pressure  Required 
Are  Available. 

See  Bulletin 
TVC-300  for 
Full  Specifications 

See  Catalog  in 
Sweet's  and 
Domestic  Engineer¬ 
ing  Catalog 
Directory 


weil  PUMP  COMPANY  •  1516  N.  Fremont  St.  •  Chicago  22,  Illinois 


NEW-ELECTRIC  STEAM  BCILERS 

10  sizes  —  .6  H.P.  to  6  H.P. 

6  KW  to  60  KW. 

240  or  480  volts  normal 
208  "  available 

Highly  sensitive  adjusting  controls. 

ALL  SIZES  ASME  construction, 

National  Board  inspected, 

Underwriters  listed. 

100  lbs.  max.  operating  pressure. 

Perfect  for  department  store  alteration  rooms,  plastic  labora¬ 
tories,  hospitals,  etc.  Also  full  line  of  small  gas  fired  and  oil 
fired  boilers,  100  to  125  lbs. 

P.  M.  LATTNER  MFG.  COMPANY 

Cedar  Rapids.  Iowa 


...to  beat  sun  heat 

SPRAY 
NOZZLES 

for  evaporative 

ROOF  COOLING 


tioiung  sys 
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Incteased  fjetfomisncj^  9nd continued 

lobi/et  costs  (fi/Hh  Viltet  Ait  Condrtioninq 


Vilter  units  for  many  air  conditioning  applications  are  designed  to 
make  every  dollar  count  in  increased  performance,  more  economical 
operation,  longer  life,  a  more  compact  installation,  and  a  minimum 
of  maintenance.  Years  and  years  of  research  went  into  the  design 
of  the  famous  VMC  Compressor  and  Equipment,  and  this  research 
is  continuing  at  an  intensified  pace — all  aimed  at  making  the  VMC 
Compressor  the  most  durable  and  efficient  on  the  market. 

Uni-Chillers — Each  of  the  special  Vilter  self-contained  units 
(shown  above)  consists  of  two  compressors  and  75  hp  motors,  con¬ 
denser,  water  chiller  and  controls.  The  capacity  of  each  Uni-Chiller 
is  150  tons.  Completely  factory-assembled.  Compact  Uni-Chillers 
are  available  in  sizes  from  10  tons  upward. 

Evaporative  Condenser — The  externally  mounted  fan  of  the 
VXF  evaporative  condenser  (shown  above)  does  not  handle  moist 
saturated  air  from  the  spray  chamber — minimizes  corrosion  and 
extends  fan  life.  The  Evaporative  Condenser  saves  90  to  95%  in 
water  costs.  Permits  larger  compressor  installations  where  water  is 
scarce.  Low  pumping  cost  as  compared  to  cooling  tower  installa¬ 
tion.  Capacities  of  30  through  360  tons. 

Why  not  write  to  Vilter  and  see  how  you,  too,  can  save  money 
on  your  air  conditioning  and  refrigeration  installations. 


The  Viher 

Monofactering  Conpony 

MilwaukM  7,  Wisconsin 

Air  Units  *  Ammonia  and  Freon 
Compressors  *  Booster  Compressors 
Baudelot  Coolers  *  Water  and 
Brine  Coolers  •  Blast  Freezers 
Evaporative  and  Shell  and  Tube 
Condensers  •  Pipe  Coils 
Valves  and  Fittings  ■  Pakice  and 
Polarflake  Ice  machines. 


Write  te  Dept.  6-906 
fer  helpiel  Vilter 
■elleties  ee  oey  el  the 
above  eqoipmeot. 


Briefly  Stated 


(Concluded  from  page  148) 

ment,  ha.s  re.sulted  in  the  appoint¬ 
ment  of  D.  B.  Scott  as  his  succes.sor 
effective  March  1.  Mr.  Ludington 
has  been  associated  with  the  com¬ 
pany  since  1923.  He  became  man¬ 
ager  of  the  control  department  in 
1945  and  was  manager  of  Allis- 
Chalmers  Hawley  Works  from  1951 
to  1955.  He  will  .serve  as  a  con¬ 
sultant  until  his  retirement  .  .  . 


Appointment  of  Gordon  Farring¬ 
ton  as  plant  superintendent  has 
been  announced  by  Amp:ricak- 
Standard  Industrial  Division, 
Detroit,  Mich.  .  .  . 


OBITUARIES 

Albert  G.  Zibell,  68  years  old, 
vice-president  in  charge  of  .sales  of 
Kohler  Co.,  Kohler,  VVis.,  died 
suddenly  Sunday  morning.  March  6 
at  his  residence  in  Kohler  Village. 
Death  was  caused  by  a  cerebral 
hemorrhage.  Mr.  Zibell,  who  al.so 
was  a  director  of  Kohler  Co.,  had 
long  been  a  prominent  national  fig¬ 
ure  in  the  plumbing  fixtures  indu.s- 
try  and  in  a  number  of  indu.stry 
trade  as.sociations,  in  which  he  had 
held  many  offices. 

Norman  R.  Held,  for  26  years  a 
member  of  the  company’s  .sales  de¬ 
partment.  was  named  .sales  man¬ 
ager,  succeeding  Mr.  Zibell. 

At  the  time  of  his  death,  Mr. 
Zibell  headed  the  Plumbing  Fixture 
Manufacturers  Association  as  its 
president,  having  been  elected  to 
that  office  at  the  as.sociat ion’s  na¬ 
tional  convention  held  in  New  York 
City  last  December.  He  had  been 
active  in  the  as.sociation’s  affairs 
since  1930  and  .served  the  associa¬ 
tion  as  treasurer  in  1958  and  as 
vice-chairman  in  1959  .  .  . 

The  death  of  Lowell  H.  Rood,  in 
Palo  Alto,  Calif.,  on  March  2  was 
announced  by  Niagara  Blower 
Company.  Mr.  Rood  w’as  president 
of  General  Industrial  Equipment 
Company,  representatives  of  Niag¬ 
ara  Blower  as  district  engineers 
since  1943.  General  Industrial  con¬ 
tinues  to  act  for  Niagara  Blower  in 
the  Pacific  Coast  states. 
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HARRIS 


FLOATS 


MANUFACTURING  CO, 

INCORPORATED 
CONDENSATE  PUMPS  FOR  AIR  CONDITIONING  EQUIPMENT 
8015  NORTH  LAWNDALE  AVENUE  •  SKOKIE  ILLINOIS 


MARCH 


ARTHUR  HARRIS  &  CO 

Eitabhihed  1874 


ENGINEERED  BY  EDWARDS 


One  i‘t  the  nations  lartipst  manutai turefS 
and  Conmieiiial  Bmler  Burnei-,  ^as  and  ir 
:  nard  and  Steel  •  in  Radiation  Votoii/ed  Val 
and  iVater  Cooled  Condensers 


LOW  COST 

CONDENSATE 

DISPOSAL  PUMPS 


COPPER 

STAINLESS 

STEEL 

MONEL 

STEEL 


AIR  CONDITIONING 
AND  REFRIGERATION 


MODEL  AB-P 

"All-Plastic"  low  cost  unit.  9  ft.  V.,  lift. 
300  ft.  H.  run.  In-pan  installation.  Sump 
ovailabl*  wh«n  r«quir*d. 


MODEL  "C" 

For  CIOSE-TO-FLOOR,  low  inlot  connoc- 
tion.  21  ft.  V.  lift.  300  ft.  H.,  run.  Pock- 
agod  unit.  Long  lift. 


MODEL  C21-P 

Extra  Hoavy  Duty  pump,  wit 
float  switch  built  in.  troubi 
ico.  21  ft.  V.  lift.  300  ft.  H. 


Built  for  epon  or  cloMd  tank  oporotion  at 
low  or  high  protturot  and  tomporaturoo. 

WRITE  FOR  CATALOG 


ALL  MARCH  PUMPS  ARE  FURNISHED 
WITH  110/320  VOLT  MOTORS.  PACTORT  TESTED 
AND  READY  TO  RUN.  MINIMUM  INSTALLATION  COSTS. 

Write  today  for  free  Bulletins  on  these  pumps! 


■MBmi  3,000,000 

l\j|H|  CAPACITIES  IN 

NEW  SMOKELESS 
^91^  OIL-FIRED 
HOT  WATER  HEATING  UNITS 


•  High  combustion  efficiency  •  Rumble  Suppressant  Design  •  100% 
automatic  air  elimination  in  all  Zone-A  Matic  gas  and  oil-fired  units 


FREE.. ..70  page  design  handbook  on  single  and  multi-zone 
hot  water  baseboard  heating  systems. 


EDWARDS  ENGINEERING  CORP. 

^1^  U29  ALEXANDER  AVE.,  POMPTON  PLAINS,  N.J. 
TEMPLE  5-2808 


Top*  Division 


l" 

1  Li  , 

*  ! 

u 

introducing 


pocket 

capacitor 

tester 


CAPPY  IS  COMPLETELY 
SELF-CONTAINED 


PART  NO.  E-1 

U.S.  PAT.  PtNOING 

CAPPY  is  an  electronic 
instrument  designed  to  test 
all  types  of  capacitors  and 
condensers,  both  A.C.  and 
D.C. Operates  onl  15V  A.C. 
or  D.C. 

Use  CAPPY  to  test  capac¬ 
itors  which  are  shorted - 
grounded-leaking— open. 
CAPPY  may  also  be  used 
to  test  —  Line  Voltage  — 
Continuity— Fuses  —  Motor 
Windings —  Appliances,  etc. 
Now  you  can  be  sure  if  your 
capacitor  is  faulty  or  worth 


Send  for  illustrated  brochure  Dept.  V.4 


INC 


1020  E  15lh  STRLE  T  •  HIALC  AM  FLORIDA 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  LINE 
INSTALLATIONS! 


LIQUID  EYE^i^l 

POSITIVE  SEALING  INDICATORS 

designed  to  save  you 
even  more  time  and  money 


DKSIGN  FEATURE 

#xf#fisloii*QCislc#f 
AU  ONi-PlICEl 
A  built-in  gatkut  thut't 
always  in  placn  for  poti- 
tivo  scaling  and  fooU 
proof  assembly. 


6  sizes  now  avail- 
oble: 

ysM!4''ondlH' 

O.D.S. 


The  "250"  has  all  the  proved  Liquid  Eye  advantages  plus 
these  newly  engineered  features: 

•  smaller— -more  compact,  simplified  design. 

e  preformed  copper  extension  eliminates  need  for  sepo> 
rate  gaskets-^oofproof  installation. 

•  complete,  self-contained,  economy  unit. 

Write  today  for  catalog  E-57  eovorlng  tho  eomploto  Allln  lino. 


ALLIN  MANUFACTURING  CO. 

410  N  Hermitage  Ave  *  Chicago  22,  Illinois 
Over  1,000,000  liquid  fyei  Sold  fo  Date  ( 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


NUCLEAR  CONGRESS— Sixth  Nuclear  Congress,  sponsored  by  the 
Engineers  Joint  Council  end  the  Instrument  Society  of  Americe,  to 
be  held  in  New  York  City.  Headquarters  to  be  announced  later. 
Director  of  Technical  and  Educational  Services,  ISA,  313  Sixth  Ave., 
Pittsburgh  22,  Pa . APRIL  3-8,  1960. 


OHI  EXPOSITION  AND  CONVENTION— 23rd  National  Oil  Haat 
and  Air  Conditioning  Exposition,  at  tho  Now  York  Coliseum,  held 
concurrently  with  the  28th  annual  convention  of  OHI,  at  the  Park- 
Sheraton  Hotel,  New  York  City.  Secretary,  Oil  Heat  Institute  of 

America.  Inc.,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  4-7,  1960. 

BRI  SPRING  CONFERENCES— Building  Research  Institute  Spring 
Conferences  at  Statler  Hilton  Hotel,  New  York,  N.  Y.  Harold  Horo¬ 
witz,  Assistant  Director  for  Technical  Programs,  Building  Research 
Institute,  2101  Constitution  Ave.,  Washington  25,  D.  C . 

. APRIL  19-21.  1960. 


eSA  MEETING— Spring  meeting  of  Central  Supply  Association,  at 
the  Palmer  House,  Chicago.  J.  H.  Peery,  secretary  of  tho  Associa¬ 
tion,  221  N.  LaSalle  St.,  Chicago  I,  III . APRIL  20-22,  1960. 


ASME-SAM  CONFERENCE— ASM  E-SAM  Management  Confer¬ 
ence,  at  the  Statler  Hilton  Hotel,  New  York,  N.  Y.  Secretary, 
American  Society  of  Mechanical  Engineers,  29  W.  39th  St.,  New 
York  18.  N.  Y . APRIL  21-22,  1960. 


WELDING  SOCIETY  MEETING— 41  st  Annual  Meeting  and  Wald 
ing  Exposition  of  the  American  Welding  Society  in  Los  Angeles 
Calif.  Headquarters  to  be  announced  later.  A.  L.  Phillips,  secretary 
of  the  Society,  33  W.  39th  St..  New  York  18,  N.  Y . 

. APRIL  25-29,  1960 


WESTERN  EXPOSITION— Third  Western  Air  Conditioning.  Heat¬ 
ing,  Ventilating  and  Refrigeration  Exhibit  and  Conference,  at  Shrine 
Exposition  Hall,  Los  Angeles,  Calif.  F.  J.  Tabory,  exhibit  manager, 
3443  S.  Hill  St.,  Loc  Angeles  7,  Calif.  Exhibit  sporvsored  by  Western 
Air  Conditioning  Industries  Association . APRIL  27-30,  1960. 


CONSULTING  ENGINEERS  COUNCII^Annual  meeting  of  the 
Board  of  Directors  of  Consulting  Engineers  Council  at  Gearhart 
Hotel,  Gearhart,  Ore.  Executive  Secretary,  Larry  N.  Spiller,  326 
Reisch  Building,  Springfield,  III . MAY  4-7,  1960. 

MECHANICAL  CONTRACTORS  MEETING— Annual  meeting  of 
the  Mechanical  Contractors  Association  of  America,  at  the  Hotel 
Waldorf-Astoria,  New  York  City.  T.  J.  Ryan,  secretary  of  the  Asso¬ 
ciation,  45  Rockefeller  Plaza.  New  York  20,  N.  Y.  .  .MAY  9-12,  1960. 

(Concluded  on  f>age  154) 


SYNCRO-FLAME 

u.i.  APPROVED  {PRESSURE  BURNERS 

The  Prestige  Bureer 

Designed  for  the  hard- 

types  of  boilers,  warm 

air  furnaces,  and  ovens. 
Standard  features  are  “extras"  on 
other  burners.  Flame  retention  .  .  . 
controlled  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatic  fuel-air 
ratio  .  .  .  latest  electronic  safety  con- 
trol  .  .  .  poliahed  aluminum  housing. 

Write  today  for  detailed  information  Factory  wired  and  fire-tested. 


SYNCHRONOUS  FLAME,  Inc.,  227  N.  Main  St.,  Walworth,  Wis. 
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ventilating 
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Mi  IXHAUST 

Ik  tYSTiMS 


CuFFOtD  mOCK. 


TO  HELP  YOU  IN  YOUR  WORK 


DO  YOU  DESIGN  VENTILATING  SYSTEMS?  Save 
time,  save  work.  Keep  up*to>date  with  the  develop¬ 
ments  in  your  field  with  authoritative  books  like  these. 

PLANT  AND  PROCESS  VENTILATION.  By  W.  C.  L. 
Hemeon.  448  pages,  172  illustrations.  The  book  and  its  author 
have  contributed  original  ideas  that  have  led  to  the  modem 
engineering  approach  to  ventilation  design.  The  book  covers 
fundamentals  and  properties  of  all  types  of  air  contaminants, 
a  new  treatment  of  dynamics  of  dust  particles  and  the  design 
of  exterior  hoods  using  a  new  conception  enabling  designer  to 
estimate  exhaust  requirements  of  a  cold,  multi-directional  proc¬ 
ess  by  observation.  Frcwn  chapters  on  estimation  of  exhaust, 
heat  and  general  ventilation,  the  plant  engineer  can  derive  a 
sound,  quantitative,  independent  judgment  of  factors  pertinent 
to  the  design.  Mr.  Hemeon  presents  a  theory  for  estimating 
air  flow  that  is  induced  by  the  motion  of  solid  particles.  He 
reduces  formulas  to  tabular  and  graphical  form  for  direct 
application.  Discusses  application  of  behavior  of  hot  contami¬ 
nated  air  to  design  of  canopy  and  exhaust  hoods.  From  exhaust 
hood  rates  he  leads  into  new  equations  to  prevent  contamina¬ 
tion  of  process  due  to  leakage.  He  also  explains:  methods  of 
moving  air,  natural  drafts,  roof  ventilation,  large  building  air 
currents  and  exhaust  air  cleaning. 

Theodore  Hatch  says,  “In  style  and  clarity  of  presentation, 
the  author  has  succeeded  in  expressing  some  fairly  subtle  views 
in  terms  which  will  delight  the  engineer  who  wishes  seriously 
to  master  the  principles  and  practices  of  plant  and  process 
ventilation.”  $9.00 

FLOW  AND  FAN.  By  C.  Harold  Berry.  232  pages,  84  iUus- 
trations.  This  basic  text  on  air  handling  will  help  yon  solve 
your  problems  of  moving  air  through  ducts,  selecting  and  con¬ 
trolling  fans,  duct  arrangement  and  resistance,  system  charac¬ 
teristics  and  flow  analysis.  The  two  major  divisions  of  the  book 
cover  the  flow  of  gas  through  duct  systems  and  fan  perform¬ 
ance  and  control.  It  covers  the  how  and  why  behind  basic 
calculations  in  the  design  of  systems  so  that  the  information 
is  applicable  to  actual  ventilating  problems.  It  presents  ele¬ 
mentary  Information  and  It  treats  subjects  like  equivalent 
orifice  and  the  space-saving  Gibson  tapered  enlargement,  which 
are  worthy  of  study  by  advanced  engineers.  You’ll  find  FLOW 
AND  FAN  a  practical,  authoritative,  yet  interesting  and  enter¬ 
taining  book.  $4.00 


HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND 
VENTILATING.  Edited  by  Clifford  Strock.  1094  pages,  518 
illustrations.  A  wealth  of  working  data  for  design  engineers 
in  ventilating,  heating,  air  conditioning,  piping  and  plumbing 
and  related  fields.  84  pages  are  devoted  to  air  handling 
and  ventilation  and  cover  such  subjects  as  air  flow  in  ducts, 
duct  friction  losses,  duct  system  design,  determining  required 
air  volume,  heat  capacity  of  ducts,  testing  exhaust  ventilating 
systems,  corrosion  of  fans  and  ducts,  exhaust  hoods,  weight  of 
metal  in  rectangular  ducts  and  circular  ducts,  weight  of  non- 
ferrous  sheets,  commercial  air  cleaners,  selector  for  air  cleaners, 
fan  arrangements,  fans  and  blowers,  threshold  limits  of  toxic 
fumes  and  dust,  dust  collection.  $15.00 


DESIGN  OF  INDUSTRIAL  EXHAUST  SYSTEMS.  By  John 
L.  Aldcn.  Third  Edition.  256  pages,  137  illustrations.  Classic 
text  on  designing,  building  and  buying  industrial  exhaust  sys¬ 
tems  brought  up-to-date  to  meet  modem  standards  of  industrial 
environment  Among  the  new  advances  and  developments  it 
treats  are:  fog  filters,  reverse  flow  filters,  venturi  scrabbers  and 
multiple  miniature  cyclones.  The  book  is  the  ideal  source  of 
information  for  anyone  concerned  with  the  industrial  environ¬ 
ment.  Typical  of  its  practical  value  are  the  drawinci  and  de¬ 
tailed  specification  for  hoods  serving  a  wide  variety  of  industrial 
situations.  And  it  demonstrates  the  use  of  data  and  design 
principles  with  an  example  of  how  to  design  a  sjrstem  $6.00 


[  THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New 
I  York  13,  N.  Y. 

I  Please  send  me  the  following  book(s). 

I  □  Payment  enclosed;  send  book(s)  postpaid. 

I  □  Bill  me  □  Bill  company 

I  (PotUg*  and  handling  chargas  addad  to  blllad  ordars.)  Ordan  from 
I  foraign  countriat— axcapt  Canada — nwit  ba  accompanlad  by  paymant  In 
I  full  Including  SOc  poftaga  and  handling  chargat. 
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JUST  OFF  TH£  PRESS! 

INDUSTRIAl 

VENTIIATION 

MANUAL 


► 

► 

► 

► 

► 

► 

► 


New  information  on  low  volume,  high  velocity  systems! 
New  hood  design  diagrams! 

New  pressure-volume-horsepower  curve  for  fans! 

New  tables  of  corrosion  resistant  properties  of  plastics! 
Revised  section  on  testing  of  ventilation  systems! 

New  material  on  radiant  heat! 

New  high  temperature  and  low  temperature 
psychrometric  charts! 


Here’s  the  biggest  and  best  Industrial  Ventilation 
Manual  yet  —  hundreds  of  diagrams,  scores  of 
ventilation  tables  and  charts.  It  contains  all  the 
up-to-date  information  needed  for  the  design  of 
complete  industrial  ventilation  systems.  The  Man¬ 
ual  is  the  official  publication  of  the  American  Con¬ 
ference  of  Governmental  Industrial  Hygienists;  the 
recommended  practices  are  approved  by  Federal, 
State  and  Municipal  Industrial  Hygiene  Depart¬ 
ments.  Order  your  copy  of  the  1960  edition  now. 


Committee  on  Industrial  Ventilation 
P.  O.  Box  453,  Lansing  2,  Michigan 


Enclosed  please  find  $_ 


_for_ 


copies  of  the  new  6th  edition  of  the  Industrial 
Ventilation  Manual. 


Address. 


City  and  State. 


HARD  BACK  COPIES  AVAILABLE  AT  $7.00  EACH 


METAL  EXPOSITION  A  CONGRESS— 2nd  Southwestern  Metel 
Exposition  &  Congress,  et  State  Fair  Park,  Autontobile  Building, 
Dallas,  Tex.  C.  L.  Wells,  exposition  manager,  American  Society  for 
Metals,  7301  Euclid  Ave.,  Cleveland  3,  Ohio . MAY  ?-13,  1960. 

ISA  CONFERENCE  AND  EXHIBIT— ISA  Instrument-Automation 
Conference  and  Exhibit,  at  Brooks  Hall,  San  Francisco,  Calif.  W.  H. 
Kushnick,  executive  director  of  the  Instrument  Society  of  America 
313  Sixth  Ave.,  Pittsburgh  22,  Pa . MAY  9»13,  1960. 


DESIGN  ENGINEERING  SHOW— ASM E  Design  Engineering  Con¬ 
ference  and  Show,  at  the  Statler  Hilton  Hotel,  New  York,  N.  Y. 
Secretary,  American  Society  of  Mechanical  Engineers.  29  W.  39th 
St..  New  York  18.  N.  Y . MAY  23-26.  1960. 

SAE  MEETING— Summer  meeting  of  the  Society  of  Automotive 
Engineers,  at  the  Edgewater  Beach  Hotel,  Chicago,  III.  Secretary  of 
the  Society.  29  W.  39th  St.,  New  York,  N.  Y.  . .  .JUNE  5-10,  1960. 


I-B-R  MEETING— Annual  meeting  of  The  Institute  of  Boiler  and 
Radiator  Manufacturers,  at  the  Seaview  Country  Club,  Absecon. 
N.  J.  Secretary  of  the  Institute.  60  E.  42nd  St..  New  York,  N.  Y. 

. WEEK  OF  JUNE  6,  1960. 


NDHA  MEETING— Annual  meeting  of  the  National  District  Heat¬ 
ing  Association,  at  Grove  Park  Inn.  Asheville,  N.  C.  Secretary  of 
the  Association,  827  N.  Euclid  Ave.,  Pittsburgh  6,  Pa . 

. JUNE  6-9,  1960. 


ASHRAE  MEETING — Annual  meeting  of  the  American  Society  of 
Heating,  Refrigerating  and  Air-Conditioning  Engineers,  Inc.,  at  Royal 
York  Hotel.  Vancouver,  B.  C..  Canada.  Secretary  of  the  Society.  62 
Worth  St.,  New  York  13.  N.  Y . JUNE  13-15,  1960. 

ASTM  MEETING— Annual  meeting  of  the  American  Society  for 
Testing  Materials,  at  the  Chalfonte-Haddon  Hall.  Atlantic  City,  N.  J. 
Secretary  of  the  Society,  1916  Race  St.,  Philadelphia  3.  Pa . 

. JUNE  26-JULY  1.  1960. 

CONGRESS  ON  OCCUPATIONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  at  the  Waldorf-Astoria  Hotel, 
Now  York  City.  James  W.  Muckell,  executive  secretary.  Room  415, 
527  Madison  Ave.,  New  York  22.  N.  Y . JULY  25-29,  1960. 


CRYOGENIC  ENGINEERING  CONFERENCE  —  I960  Cryogenic 
Engineering  Conference  sponsored  by  the  University  of  Colorado 
and  the  National  Bureau  of  Standards  at  the  University  of  Colorado, 
Boulder,  Colo.  K.  D.  Timmerhaus,  secretary.  Chemical  Engineering 
Department  of  the  University,  Boulder,  Colo.  AUGUST  23-25,  1960. 


ISA  EXHIBIT  AND  MEETING— ISA  Instrument-Automation  Con¬ 
ference  and  Exhibit,  in  conjunction  with  the  15th  annual  meeting,  at 
the  Coliseum,  New  York,  N.  Y.  W.  H.  Kushnick,  executive  director, 
Instrument  Society  of  America,  313  Sixth  Ave.,  Pittsburgh  22,  Pa. 

. SEPTEMBER  26-30,  1960. 


CONTENTS 

Electrical  Symbols  and  Drawings 
Analyilng  and  Charting  Controller 
Troubleshooting  Test  Equipment 
Insulation  Testing 
Locating  Grounds 
Electromagnetic  Windings 
D-C  Machine  Windings 
Single-Phase  Transformers 
Phase  Sequence 
Polyphase  Transformers 
Polyphase  Induction  Motors 
Synchronous  Machines 
Power  Cable  Faults 
Bearing  Lubrication 

200  Pages,  100  Illustrations 
$5.00. 

To  order,  circle  letter  G  on  postcard, 
last  page. 
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4Va**  DIAL 
THERMOMETERS 

Made  in  3  types  to 
suit  any  requirements. 
Rigid  stem,  wall  or 
flush  mounted,  11 
inches  of  scale  read¬ 
ing.  Interchangeable 
with  standard  indus¬ 
trial  separable  sock¬ 
ets.  Stem  can  be 
placed  at  any  angle 
and  case  can  be  ro¬ 
tated  to  any  readable 
position. 


RECORDING 
THERMOMETERS 

Twelve  inch  die-cast 
aluminum  case  with 
black  or  white  wrinkle 
or  satin  finish.  Single 
or  multiple  pen  con¬ 
struction.  Electric  or 
spring  wound  clock, 
24  hour  or  7  Day  Rev¬ 
olution.  Flexible  Ar¬ 
mor  ond  bulb  of  stain¬ 
less  steel.  Ranges  — 40 
-|-950®F  or  Equivalent 


INDUSTRIAL 

THERMOMETERS 

Red-Reading  Mercury 
—Extruded  brass  case 
—  chrome  finish. 
Ranges  —40  +  950*F 
or  Equivalent  in  *C 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 

Thoroughly  annealed 
for  permanent  accu¬ 
racy.  Complete  line 
A.S.TAA.  and  fractional 
division  types. 

WRITE  FOR  CATALOG  INFORMATION 


PALMER 

THERMOMETERS,  INC. 

Cintinnoli  17  Oh.o  •  MEIro^.  IbOO 


ADVERTISING 

CLASSIFIED 

Sold  at  $12  per  column  inch 


ENGINEERS 

Experienced 
in  the 

Design  of  Systems 
for 

AIR  CONDITIONING 
HEATING 
VENTILATING 

Diversified  projects  include 
Commercial  fit  Institutional 
Buildings 

Research  Centers 
Permanent  Positions 
with 

Leading,  long  established 
NEW  YORK  CITY  FIRM 
Box  No.  9fi0,  Air  Conditioning 
Heating  &  VentilnNng, 

93  Worth  St..  New  York  13,  N.  Y. 


GRADUATE  MECHANICAL  ENGINEER;  3-S 
years  experience  for  design  of  industrial  heat¬ 
ing,  air  conditioning  and  fume  control  sys¬ 
tems.  Staff  position  in  Engineering  Department. 
Salary  commensurate  with  abilities.  Employ¬ 
ment  Division,  Abbott  Laboratories,  North  Chi¬ 
cago,  Illinois. 


Manufacturer's  Representatives,  long  estab¬ 
lished  in  New  York-New  Jersey  trading  arta, 
with  extansive  experienca  in  cantrifuqal  fan 
applications,  seeking  centrifugal  fan  line  for 
commercial  and  industrial  applications.  Write 
Box  9A2,  Air  Conditioning,  Heating  and  Ven¬ 
tilating,  93  Worth  St.,  New  York  13,  N.  Y. 


.SSSIST.WT  S.SI.K.'S  M.SXAC.KU  to  work  with  Vlre 
Pieshlrnt  of  Salos  in  siiporvisiiur  ami  ilovelopin* 
national  salo<<  omanlzatlon.  rn-tor  xrailiiale  onki- 
nia-r  in  rarl.v  Ihiitles  with  exporitvnv  In  *lr  oonili- 
lioniiit:  ami  rerriitriation  sales.  I'niisual  opportu¬ 
nity  witli  leiiltnx  eastern  nianiifattiirer.  Box  hfi-l. 
.Vir  i'onilitionlnit,  iloatinit  &  Ventilatliiit.  liii  Worth 
St..  New  York  13,  Y. 


I’KINTKi)  FOB.MS  arailahle  for  linni<vllate  ship¬ 
ment.  lleatinx  Ai  oil  liiirner  materials  form, 
Imrner  serviee  n-eortl  cards,  serviee  order  forms, 
inspwiion  Inl'onnaticai  iorm,  survey  sheet  and 
cullers.  Also  can  supply  Hl'RNKIl  SKIlVirK  form 
in  8  part  SNAP  with  3  carlams  in  each  set. 

13011  sets.  Imprinled  with  ycmr  name,  address 
and  telephone,  only  $30.4ii.  Send  for  samples — no 
oldiiiation.  Write  llept.  At’,  lleitree  l>ay  Systems. 
3!t-30  .'i.sth  St..  Wwidslde  77.  N.  Y. 


WANTED 

MANUFACTURERS'  AGENTS 

Eastern  Manufacturer — Has  all  areas  opan 
for  new  lina  of  roof  ventilating  fans  and  allied 
equipment.  Contact  THERM  AIR  BLOWER, 
INC.,  1168  East  Main  Street,  Torrington,  Conn. 


MANUFACTURERS  AGENTS 

An  established  manufacturer  with  2S  years  experi¬ 
ence  producinp  ventilating  equipment  is  looking 
for  manufacturer’s  agents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914.  Air  Conditioninp,  Heating 
4c  Ventilating.  93  Worth  St..  New  York  13.  N.  Y. 


i’lo-boy  I 


ROOF  EXHAUSTERS 

Enhance  The  Beauty 
Of  Building  Skyiines 


Lowest  Silhouette  Design 

FORWARD  OR  BACKWARD  CURVE 
WHEEL  WITHIN  ....  OR  OUT  OF 
SCROLL  HOUSING 

Motor  mounting  on  side  of  struc¬ 
ture  support  .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 

LOW  WIND  RESISTANCE 
SIZES  10".-72"  600-47,000 
CERTIFIED  C.F.M.  RATINGS 

e  9UALITY  e  BEAUTY 

e  PROVEN  PERFORMANCE 

Wrlt0  for  bollotio  AC-100-60 

AMMERMAN  GO.,  INC. 

P.  O.  Bex  112  Stillwater,  MleMteto 

MEMBER  OF  THE  AIR  MOVING  6 
CONDITIONING  ASSN. 
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AU»HABETICAL  INDEX 
OF  ADVERTISERS 


There  are 


Adsco  DIv.,  Yuba  Consolidated  Indus¬ 
tries,  Inc . 

Aerofin  Corp . 

Aerovent  Fan  Co.,  Inc . 

Air-Conditioning  &  Refrigeration 

Institute  . 

Air  Devices.  Inc . 

Air  Filter  Corp . 

Air  Filter  Institute  . 

Alco  Valve  Co.  . 

Allen  Cooler  &  Ventilator,  Inc . 

Allen,  W.  D.,  Mfg.  Co . 

Allied  Chemical  Corp.,  General 

Chemical  DIv . 

Allln  Manufacturing  Co . 

Allis-Chalmers  Mfg.  Co . 

American  Bltumuls  &  Asphalt  Co.  .  .  . 

American  Brass  Co . 

American  Gas  Association  . . 

American  Machine  and  Metals,  Inc.  .  . 
American-Standard  Industrial  Div.  .  .  . 

Ammerman  Co.,  Inc . 

Anderson,  V.  D.,  Co . 

Anemostat  Corp.  of  America  . 

Armstrong  Machine  Works  . 

Arno  Adhesive  Tapes,  Inc . 

Aurora  Pump  Div..  New  York  Air  Brake 


Central  Station 
Air  Conditioning  Units 
front  which  to  Specify 


Young  CS  Units  are  Easy  to  Install .  .  . 

Easy  to  Service  .  .  .  Economical  to  Operate 

HORIZONTAL  UNITS 

Young  CS  Horizontal  Air  Conditioning 
''  *  ^ouNc  *  I  Cnits  ofTer  compltde  flexibility  with 

j  T  ~  V.  Ix'h-on  interchanp-ahle  designed  .seotions. 

af  Available  in  10  sizes  with  capaciticvs 

ranging  from  700  efm  to  28,000  efm 
assures  “tailor-made”  installations  for 
'  practically  any  size  building. 


Automatic  Solid  Fuels  Equipment,  Inc. 


Babcock  &  Wilcox  Co.,  Boiler  Div. 

Barber-Colman  Co . 40-' 

Bell  &  Gossett  Co.  . 

Bethlehem  Steel  Co . 

Bohn  Aluminum  &  Brass  Corp.  .  . 

Bradley  WashFountaln  Co . 

Bryan  Steam  Corp . 

Buensod-Stacey,  Inc . 

Buffalo  Forge  Co. . 

Burnham  Corp . 

Burt  Manufacturing  Co . 


VERTICAL  UNITS 

Sectionally-d»*signed  Vertical  Units  are 
available  in  the  same  wide  range  of 
sizes  and  capacities.  All  ty|)es  feature 
easy  servicing  .  .  .  hinged  panels  make 
filters  readily  accessible  .  .  .  special  filter 
removal  racks  are  standard  on  all  Filter 
S«*ctions  and  Mixing  Boxes  for  fast, 
easy  r€*moval  or  ins|X'ction  of  filters. 


MULTIZONE  UNITS 

Whf*re  inde|x*ndent  area  control  of  air 
conditioning  is  required  from  a  single 
unit.  Young  Multizone  Units  provide  the 
solution.  Nine  sizes  and  a  choice  of 
2  to  21  zones  are  available.  Heating  may 
be  provided  in  one  zone  while  cooling 
another  zone  simultaneously. 

YOUNG  OFFERS  A  COMPLETE  LINE  OF 
EQUIPMENT  FOR  AIR  CONDITIONING 
ALL  TYPES  OF  BUILDINGS 


Cambridge  Filter  Corp . 

Chicago  Pump  Co . 

Clarage  Fan  Co . Inside  Ba 

Classified  Advertisements  . 

Cleaver-Brooks  Co.,  Boiler  Div. 
Committee  on  Industrial  Ventilation 

Coyne  &  Delany  Co . 

Crane  Packing  Co . 


Young  Engineers  are  Pleased  to  Offer  their 
Services  on  Any  Heat  Transfer  Problems 


Davidson  Fan  Co . 

DeBothezat  Fans  Div.,  American 

Machine  and  Metals,  Inc . 

Drayer-Hanson  Div.,  National-U. 

iRadlator  Corp . 

Dunham-Bush,  Inc . 

Dwyer,  F.  W.,  Manufacturing  Co. 


Write  for 
FREE  Catalogs 
on  any 
Young  Products 


Rtmote  Vcrtiflow"  Cabinet  Unit 

Condilionert  vertical  ditcharge  Heaters 

unit  heaters 

ideas  for  solving  heat  transfer  problems 
are  GOOD  IDEAS 

)MPANY  dept,  d-440  racine,  Wisconsin 

PLANTS  AT  RACINE,  WISCONSIN  AND  MATTOON,  ILLINOIS 


Edwards  Engineering  Corp, 
Elgo  Shutter  &  Mfg.  Co.  . 
Ewing  Manufacturing  Co. 


ALPHABETICAL  INDEX 
OF  ADVERTISERS 


F 


Fairbanks,  Morse  &  Co .  112 

Field  Control  Div.,  Conco  Engrg. 

Works,  Inc .  15 

Flexaust  Co .  136 

Frick  Company  .  * 


G 

Gustin-Bacon  Manufacturing  Co .  45 

H 

Haloid  Xerox.  Inc . 

Halstead  &  Mitchell  . 

Harris,  Arthur  &  Co . 

Heat-Timer  Corp . 

Henry  Valve  Co . 

Hoffman  Specialty  Manufacturing 

Corp . 

Hydrotherm,  Inc . 


Ilg  Electric  Ventilating  Co.  .  .  . 

Illinois  Testing  Laboratories,  Inc 

Industrial  Press  . 

International  Boiler  Works  Co.  . 

Iron  Fireman  Manufacturing  Co 

J 

Jenkins  Bros . 

Jenn-Air  Products  Co.,  Inc 

Johns-Manville  . 

Johnson  Service  Co . 

Josam  Manufacturing  Co. 

K 

Kenco  Pump  Div.,  American  Crucible 


Products  Co .  * 

Kensico  Tube  Co.,  Inc .  51 

L 

Lattner,  P.  M.,  Mfg.  Co .  149 


Lawler  Automatic  Controls,  Inc. 

M 


Magnetrol,  Inc .  * 

Mamco  Corp .  * 

March  Manufacturing  Co..  Inc .  151 

Marsh  Instrument  Co.,  Div.  Colorado 

Oil  &  Gas  Corp . Insert  37-38 

tvicDonnell  &  Miller,  Inc .  29 

McQuay,  Inc . 39,  143 

Mercold  Corp .  148 


.  135 

. 22-23 

.26-27,  129 
Back  Cover 
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16-17 

120 

153 

* 

125 


115 

151 


9 

138 


^  Rnil  FRQ 

IN  1  COMPACT  PACKAGE! 


FOR  ORDINARY  STEAM  REQUIREMENTS:  The 

cycle-type  Modulatic  standard  unit  fur¬ 
nishes  90'r  dry  steam  for  most  ordinary 
needs  such  as  cooking,  heating  water, 
drying,  cleaning,  etc. 


WHERE  DRY  STEAM  IS  REQUIRED:  The 

Modulatic  may  be  used  with  an  optional 
steam  separator,  for  over  99'e>  dry  steam 
for  heating,  moulding,  forges,  oiieration 
of  power  equipment,  etc. 


VAPOR 

MODULATIC 

WATER  TUBE 
BOILERS 


IF  CONSTANT  STEAM  LOAD  MUST  BE  MAIN- 
TAINED:  For  applications  where  even  a 
nominal  drop  in  pressure  cannot  be  al¬ 
lowed,  an  optional  steam  reservoir  may 
be  added  to  the  standard  unit  to  provide 
a  “cushion"  during  an  off  cycle. 


*4  the  size  and  weight  of  conven¬ 
tional  boilers ...  largest  size  (150 
BHP)  uses  only  5'  x  8'  space. 


Efficient... economical... proved  in  thousands  of  installations  all  over  the 
world!  Vapor  Modulatics  furnish  high  or  low-pressure  steam  (at  design 
pressures  up  to  1000  psi,  or  even  higher).  Lowest  installation  costs — 
delivered  completely  assembled,  wired  and  tested... all  sizes  (40  to  150 
BHP)  fit  through  plant  doors,  with  no  special  foundations  or  special  chim¬ 
neys  needed.  Simple  push-button  operation;  built-in  safety  controls.  May 
be  mounted  in  multiple  units  to  provide  for  the  largest  steam  requirements 
— without  the  inefficiency  of  idling  larger  single  boilers  as  demand  slackens. 

send  for  free  literature: 


N 


Nash  Engineering  Co .  54 

National  Tube  Div.,  United  States 

Steel  Corp .  * 

New  York  Blower  Co .  47 

Niagara  Blower  Co .  136 


O 

Oil  Heat  Institute  of  America,  Inc.  .  . 
Orr  &  Sembower,  Inc . 

(Continued  on  page  158) 


VAPOR  HEATING  CORPORATION,  D*p».  27-D 
80  E.  Jackson  Blvd.,  Chicago  4,  III. 

Please  rush  me  your  free  bulletins  on 
Modulatic  Water  Tube  Boilers. 


NAME _ 

TITLE _ 

FIRM _ 

ADDRESS _ _ 

CITY,  ZONE,  STATE. 


Our  requirements  ore: 
BHP  REQUIRED _ 


SAFETY  VALVE  SETTING. 
MINIMUM  STEAM  LOAD. 

MAX.  STEAM  LOAD _ 

STEAM  PRESSURE  .  . 

TYPE  OF  FUEL _ 
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ANOTHER  ERLESS  ELECTRIC  special  blower  application 


ALPHABETICAL  INDEX 
OF  ADVERTISERS 


Palmer  Thermometers,  Inc . 

Patterson-Kelley  Co.,  Inc . 

Peerless  Electric,  Dlv.,  H.  K.  Porter  Co, 


Penn  Ventilator  Co.,  Inc.  . 

Petro . 

Pittsburgh  Plate  Glass  Co. 
Powers  Regulator  Co.  .  . . 


Research  Products  Corp. 
Reznor  Manufacturing  Co. 
Rlc-Wil,  Inc . 


Insert  35 


Sarco  Co.,  Inc .  126 

Sarcotherm  Controls,  Inc .  * 

Scovill  Manufacturing  Co . Insert  33 

Skidmore  Corp .  32 

Sloan  Valve  Co .  24 

Spence  Engineering  Co.,  Inc .  34 

Sporlan  Valve  Co .  19 

Spraying  Systems  Co .  149 

Sturtevant  Dlv.,  Westlnghouse  Electric 

Corp . Inside  Front  Cover 

Symmons  Engineering  Co .  132 

Synchronous  Flame  Inc .  152 


Taco  Heaters,  Inc . 

Thermal  Engineering  Co . 

Trane  Co . 

Tuck-Alre  Furnace  Co . 

Typhoon  Air  Conditioning  Dlv, 
Corp . 


U.  S.  Valve  &  Engineering  Co, 
United  States  Steel  Corp.,  I 
Tube  Dlv . 


Shown  here  arc  Peerless  Electric  Backward  Curve  Blow’ers  applied  to  ex- 
haustinjr  flammable  and  harmful  vapors  from  the  cleaning  room  of  Gulf’s 
Automotive  Products  Evaluation  Laboratory.  These  heavy  duty  blowers  have 
arc-welded  wheels  with  cast  iron  hubs  and  non-slip  taper  lock  bushings. 

Peerless  Electric  can  engineer  a  blow’er  for  every  important  air  moving  job. 
L’nits,  similar  to  this,  are  available  for  continuous  supply  and  exhaust  duty 
in  air  conditioning  systems  of  schools,  hospitals,  public  buildings  and  in¬ 
dustrial  installations. 

On  your  next  job,  let  Peerless  Electric  engineer  your  air  moving  needs. 
Write  to:  Peerless  Electric  Division,  H.  K.  Porter  Company,  Inc.,  W.  Market 
Street,  Warren,  Ohio. 


Wagner  Electric  Corp . 

Waterloo  Register  Co.,  Inc . 

Watsco,  Inc . 

Watts  Regulator  Co . 

Webster,  Warren  &  Co.,  Inc.  .  . 

Weil-McLaln  Co . 

Weil  Pump  Co . 

Western  Engineering  &  Mfg.  Co. 
Westlnghouse  Electric  Corp.,  S 

vant  Dlv . Inside 

Wiremold  Co . 


PEERLESS  ELECTRIC  DIVISION 


Yarnall-Waring  Co . 

York  Corp . 

Young  Radiator  Co . 

Yuba  Consolidated  Industries,  Inc., 

Adsco  Dlv . 

Yuba-Almco  Dlv.,  Yuba  Consolidated 
Industries,  Inc . 


PORTER  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment 
electrical  wire  and  cable,  wiring  systems,  motors,  fans,  blowers,  specialty  alloys,  paints,  refractories,  tools,  forgings  and 
pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 


‘Advertiser  appeared  In  preceding  issue 


AIR  CONDITIONING  HEATING  AND  VENTILATING'S 


INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


ELECTRONIC  AIR  CLEANING . 

is  accomplished  completely  automatically 
with  Westinghouse  units.  One  merely 
pushes  a  button  or  sets  a  clock,  then 
the  self-contained  unit  maintains  top 
cleaning  efficiency  without  manual  atten¬ 
tion.  Information  is  available. 

Inside  Front  Cover  Item  200 

STEAM  TRAP  CAPACITY . 

is  discussed  in  this  month’s  ad  by  Arm¬ 
strong  Machine  Works.  Additional  in¬ 
formation  on  trap  capacity  ratings  and 
trap  selection  is  contained  in  company’s 
Steam  Trap  Book  which  is  available. 

Page  1  Item  201 

CONDENSING  UNITS  . 

from  Bell  &  Gossett  handle  the  refrig¬ 
eration  requirements  of  Indiana  Toll 
Road  Interstate  Hosts  Commissary  at 
Elkhart,  Ind.  Company  builds  all  com¬ 
ponents  into  a  unit  specifically  designed 
to  meet  requirements  of  an  installation. 
Information  is  available. 

Page  2  Item  202 

INSTALLATION  OF  COILS . 

made  by  Aerofin  Corp.  in  Chrysler  Cor¬ 
poration’s  assembly  plant  at  St.  Louis 
permits  ample  heat  exchange  capacity  in 
limited  space.  Information  is  offered. 
Page  5  Item  203 

TEMPERATURE  CONTROL . 

by  The  Powers  Regulator  Co.  is  provid¬ 
ing  thermal  comfort  for  individual  rooms 
and  various  types  of  baths  in  Colorado’s 
largest  private  general  hospital.  Infor¬ 
mation  on  thermal  comfort  controls  for 
modern  hospitals  is  available. 

Pages  6-7  Item  204 

STEAM  TRAPS  . 

from  Hoffman  are  specially  designed  and 
constructed  to  give  economical  removal 
of  condensate  from  steam  lines,  long  in- 
use  life,  and  easy  access  for  servicing. 
Information  is  available. 

Page  9  Item  205 

ROOF  VENTILATORS  . 

from  Penn  Ventilator  Co.  are  called 
“the  best.”  Company’s  low  contour  unit 
cuts  50%  off  normal  roof  exhauster 
heights.  Bulletin  is  available. 

Page  11  Item  206 


VENTILATING  FAN  . . 

from  Buffalo  Forge  Co.  has  been  proved 
and  improved  over  the  years.  Unit  con¬ 
tains  backward-curved  blades  with  ample 
air  passages  for  smoothest  air  flow.  Bul¬ 
letin  is  available. 

Page  13  Item  207 


DRAFT  CONTROL  . 

is  offered  for  commercial-industrial  gas 
equipment,  and  is  recommended  by  lead¬ 
ing  gas  companies.  The  Field  draft  con¬ 
trol  boasts  compact  size,  draft  assistance, 
load  ffexibility  and  automatic  control. 
Information  is  available. 

Page  15  Item  208 


CENTRIFUGAL  FANS . 

trade-named  Util-A-Set  by  manufacturer, 
Ilg  Electric  Ventilating  Co.,  offer  a  full 
range  of  sizes  and  types,  and  new  motor 
mountings  for  increased  quietness.  Bulle¬ 
tin  is  offered. 

Pages  16-17  Item  209 


UNIT  HEATERS . 

manufactured  by  Reznor  are  demanded 
by  tough  buyers.  These  heaters  have  a 
record  of  only  one-tenth  of  one  per  cent 
factory  replacement  in  70  years.  In¬ 
formation  is  available. 

Page  18  Item  210 


LIQUID  LEVEL  CONTROL . 

for  all  ffooded  systems  feature  modulated 
flow,  no  moving  parts,  simplified  and 
economical  installation.  Manufacturer, 
Sporlan  Valve  Co.,  offers  bulletin. 

Page  19  Item  211 


ABSORPTION  REFRIGERATION . 

using  gas-operated  Carrier  equipment 
was  selected  by  H.  L.  Vokes  Co.  of 
Cleveland,  designers  and  builders  of  the 
new  3101  Euclid  Ave.  building  in  that 
city.  Selection  satisfied  their  tenants 
and  their  own  cost  requirements.  In¬ 
formation  is  available. 

Pages  20-21  Item  212 


NEW  SKYLIGHTS  . 

and  new  ventilated  skylights,  trade- 
named.  respectively,  Astro-Lite  and 
Astro-Vent,  are  offered  by  Jenn-Air 
Products  Co.  Products  offer  unique  new 
approach  to  natural  lighting,  plus  high 
capacity,  low-noise-level  power  ventila¬ 
tion,  in  virtually  any  combination.  Bulle¬ 
tin  is  available. 

Pages  22-23  Item  213 


FLUSHING  SYSTEM . 

from  Sloan  Valve  Co.  flushes  urinals 
automatically.  System  eliminates  user 
operation  since  it  is  actuated  by  a  motor 
operator;  flushing  cycle  is  controlled  by 
one  of  several  available  timers.  Infor¬ 
mation  is  offered. 

Page  24  Item  214 

AUTOMATIC  VOLUME  CONTROL . 

is  described  as  a  patented,  self-contained 
feature  that  sets  Buensod  dual  duct  air 
mixing  units  head  and  shoulders  above 
all  others.  Catalog  is  available. 

Page  25  Item  215 

PIPE  INSULATION . 

made  of  fiber  glass  by  Johns  Manville 
provides  exclusive  spring-hinge  action. 
It  has  a  remarkably  low  “k”  factor  which 
means  lower  fuel  and  power  costs.  In¬ 
formation  is  available. 

Pages  26-27  Item  216 

TWO  BOILER  CONTROLS . 

from  McDonnell  &  Miller  are  called  the 
two  best  friends  any  boiler  ever  had. 
Devices  are  pump  control  and  low  water 
cut-off,  and  make-up  water  feeder.  In¬ 
formation  is  available. 

Page  29  Item  217 

VERTICAL  SOLID  SHAFT  MOTORS  .... 

from  Wagner  Electric  Corp.  are  power 
packed  pump  drives.  They  can  solve 
your  pump-power  problems  simply  and 
easily.  Information  is  available. 

Page  30  Item  218 

ROOFTOP  INSTALLATION . 

utilizing  Dunham-Bush  equipment  made 
air  conditioning  possible  for  a  13-story 
building  it  had  been  thought  impossible 
to  properly  air  condition.  Company  of¬ 
fers  help  on  your  “impossible”  jobs.  In¬ 
formation  is  available. 

Page  31  Item  219 

HEATING  CONDENSATE  PUMPS . 

by  Skidmore  include  the  easily  acces¬ 
sible  and  compactly  designed  single  unit 
with  low  inlet  connection  and  quiet  oper¬ 
ation;  and  the  very  efficient  vacuum 
pump,  single  unit  which  automatically 
adjusts  itself  to  the  varying  conditions. 
Bulletins  available. 

Page  32  Item  220 
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COPPER  WATER  TUBE . 

and  other  copper  tube  and  pipe  are 
available  from  Scovil  Mfg.  Co.  Com¬ 
pany  suggests  a  five-point  program  for 
quality  installation  and  service  to  your 
customer.  Information  is  available. 
Insert  33  Item  221 


WHEN  REGULATORS  DEVELOP . 

trouble,  engineers  want  to  get  them  back 
on  the  line  quickly.  That’s  one  reason 
why  more  engineers  are  standardizing  on 
Spence  regulating  valves  with  externally 
mounted  pilots.  Hulletin  is  offered. 

Page  34  Item  222 


PREFABRICATED  PIPING  SYSTEMS  . . . 

that  are  engineered  in  correct  basic  de¬ 
sign  and  quality  built  are  available  from 
Ric-wil..  now  enjoying  its  50th  year  of 
continued  growth  and  expansion.  Litera¬ 
ture  is  offered. 

Insert  35  Item  223 


BOILER-BURNER  UNITS . 

made  of  cast  iron  were  selected  for  the 
Villa  Maria  Academy,  Green  Tree,  Pa. 
Kconomies  possible  with  heavy  oil  when 
efficiently  burned  dictated  selection  of 
these  Weil-Mcl.ain  units.  Bulletin  is 
available. 

Page  36  Item  224 


DIAL  THERMOMETERS  . 

designed  expressly  for  piping  and  duct 
work  are  available  from  Marsh  Instru¬ 
ment  Co.  Seventy-two  combinations  of 
types  and  ranges  meet  almost  every  con¬ 
ceivable  condition.  Hulletin  is  offered. 
Insert  37-38  Item  225 


MULTI-ZONE  AIR  CONDITIONERS  . . 

from  McQuay  heat  some  sections  of  a 
building  while  cooling  others.  You  can 
furnish  balanced  comfort  simultaneously 
to  different,  determined  areas.  Informa¬ 
tion  is  available. 

Page  39  Item  226 


ELECTRONIC  CONTROL . 

for  heating,  ventilating  and  air  condition¬ 
ing  is  reported  to  provide  even  more 
dependable  service  than  commonplace 
electric  and  electronic  components  and 
systems  working  for  you.  Barber-Colman 
system  gives  fast,  accurate  sensing  and 
adjustment  of  temperatures  and  air  flow. 
Handbook  is  offered. 

Pages  40-41  Item  227 


SELF-CONTAINED  UNIT . 

offered  by  Warren  Webster  is  called  a 
new  concept  in  heating  and  cooling. 


Comfort  control  is  at  your  fingertips — 
day  or  night,  summer  or  winter.  Infor¬ 
mation  is  available. 

Page  42  Item  228 


COPPER  DRAINAGE  SYSTEMS . 

from  American  Brass  Co.  save  you 
money  and  allow  wastes  to  flow  freely. 
Rust-caused  troubles  do  not  occur  inside 
these  lines.  Information  is  available. 
Page  43  Item  229 


CURVED  LOUVER  GRILLES . 

from  Waterloo  Register  Co.  are  designed 
for  either  side  wall  or  ceiling  applica¬ 
tions  where  two-way  air  distribution  is 
required.  Catalog  is  available. 

Page  44  Item  230 


INSULATION-LINED  DUCT . 

using  Gustin-Bacon's  (Jltralite  duct  liner 
is  a  permanently  quiet,  efficient  duct  sys¬ 
tem.  Liner  will  not  flake,  even  under 
the  highest  air  velocities.  Information 
is  available. 

Page  45  Item  231 


HIGH  EFFICIENCY  PUMPS . 

in  the  Taco  LP  line  maintain  their  high 
overall  efficiency  throughout  their  entire 
useable  range.  Company  also  manu¬ 
factures  a  complete  line  of  smaller  pumps 
and  circulators  for  air  conditioning  and 
heating  installations.  Information  is 
available. 

Page  46  Item  232 


AIR  HANDLING  PROBLEMS . 

can  be  solved  by  New  York  Blower 
products  which  include  centrifugal  unit 
heaters,  general  purpose  fans,  industrial 
fans,  roof  ventilators,  propeller  fans  and 
propeller  unit  heaters.  Information  is 
available. 

Page  47  Item  233 


INDUSTRIAL  AIR  FILTER . 

from  Research  Products  Corp.  gives  you 
more,  costs  you  less,  and  provides  many 
features  for  heating  or  air  conditioning. 
Information  is  available. 

Page  48  Item  234 


CONDENSATE  RETURN  UNITS . 

and  pumps  by  Aurora  are  built  for  easy 
installation,  economy  and  top  perform¬ 
ance.  They  are  available  in  types  and 
capacities  for  every  type  and  size  of 
operation.  Information  is  available. 
Page  49  Item  235 


INTEGRAL-FURNACE  BOILERS  . 

from  Babcock  &  Wilcox  range  in  size 
from  shop  assembled  “package”  units 
(5000  to  100,000  lb  per  hr)  to  field 
erected  units  for  capacities  up  to  400,000 
lb  per  hr.  Information  is  available. 

Page  50  Item  236 


TUBING  PRODUCTS . 

including  hard  and  soft  copper  water 
tube,  copper  air  conditioning  and  refrig¬ 
eration  tube,  and  heat  exchanger  tubing, 
are  available  from  Kensico,  a  company 
that  is  set  for  the  “soaring  sixties.”  In¬ 
formation  is  available. 

Page  51  Item  237 


CUT  LIQUID  CHILUNG  COSTS . 

in  comfort  or  precess  applications  from 
10  to  100  tons  with  the  new  Trane  Her¬ 
metic  Cold  Generator.  Advanced  de¬ 
sign  assures  long,  trouble-free  life  and 
quiet  operation.  Information  is  available. 
Pages  52-53  Item  238 


UNITARY  AIR  CONDITIONERS . 

meeting  industry-approved  standards  set 
up  by  ARl  carry  the  Institute’s  seal  of 
certification.  Explanatory  booklet  and 
directory  of  participating  manufacturers 
are  available. 

Page  111  Item  239 


HYDRAULIC  APPLICATIONS . 

of  all  types  can  be  met  with  pumps  and 
devices  manufactured  by  Fairbanks, 
Morse  &  Co.  A  brochure,  entitled  Hy¬ 
drodynamics,  is  offered  by  the  company. 
Page  112  Item  240 


BASHFUL  AIR-COOLED  CONDENSER  . . 

is  so  called  because,  with  its  vertical  air 
discharge,  it  is  so  low  and  quiet  that  one 
hardly  knows  it’s  there.  Product  of  Hal¬ 
stead  &  Mitchell,  it  is  available  in  5  to 
100  tons.  Bulletin  is  offered. 

Page  115  Item  241 


EXPANSION  JOINTS . 

and  advice  on  your  piping  problems  are 
available  from  an  Adsco  representative. 
Comprehensive  catalogs  are  offered. 
Page  117  Item  242 


EXTRUDED  ALUMINUM  GRILLES . 

and  registers  are  offered  by  Air  Devices, 
Inc.,  as  part  of  its  Agitair  line  of  prod¬ 
ucts  for  better  air.  Registers  and  grilles 
are  efficient  and  provide  architectural 
beauty.  Catalog  is  available. 

Page  119  Item  243 


160 


APRIL,  1960.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


The  items  appear  in  the  same  order  as  the  advertisements  to 
which  they  refer,  to  facilitate  obtaining  further  information  after 
reading  an  advertisement.  All  advertisements  are  digested  here 
except  those  that  are  received  too  late  for  inclusion  in  this  listing.  INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


ACCURATE  TEMPERATURE  READINGS  . 

of  hot  water  systems,  floors,  walls  and 
ceilings,  refrigerated  coils  and  insulation 
can  be  taken  on  the  Alnor  Type  2300 
Surface  Pyrometer  in  three  to  five  sec¬ 
onds.  Bulletin  is  available  from  Illinois 
Testing  Labs. 

Page  120  Item  244 


OPEN-TYPE  MOTORS . . 

tradenamed  Super-Seal  by  Allis-Chalmers 
may  be  choked  in  a  tornado  of  abrasive 
dust,  frozen  for  weeks  at  75  deg  C  below 
zero,  and  buried  in  thick,  sluggish  mud, 
but  will  keep  going,  thanks  to  special 
insulations  that  provide  endurances  that 
even  enclosed  motors  cannot  match.  Data 
available. 

Page  121  Item  245 


POWER  DRAFT  UNIT . 

for  industrial,  residential  and  institutional 
e.xhausting,  is  available  from  Quickdraft. 
It  increases  heating  and  combustion  effi¬ 
ciency  with  no  motors,  fans  or  bearings 
in  exhaust  lines.  Engineering  data  are 
offered. 

Page  122  Item  246 


CLOSET  CARRIERS  . 

from  Josam  Mfg.  Co.  are  the  choice 
companions  to  modern  off-the-floor  clos¬ 
ets  because  they  portray  a  “portrait  of 
complete  satisfaction”  for  every  type 
of  installation — commercial  or  residen¬ 
tial.  Manual  is  offered. 

Page  123  Item  247 


GAS-FIRED  UNIT  VENTILATOR . 

from  Tuck-Aire  Furnace  Co.  combines 
economy  and  comfort  with  quietest  oper¬ 
ation.  It  is  AGA  approved.  Informa¬ 
tion  is  available. 

Page  124  Item  248 


OIL-FIRED  FURNACES . 

for  commercial  applications  are  trade- 
named  Custom  Mark  II  by  manufacturer. 
Iron  Fireman.  No  natural  draft  is  re¬ 
quired  due  to  new  combustion  system. 
Information  is  offered. 

Page  125  Item  249 


CENTRAL  PLANT  UNITS . 

from  Thermal  Engineering  Corp.  air 
condition  the  Julia  Ideson  Building  of 
the  Houston  Public  Library.  Company’s 
equipment  line  is  extensive.  Informa¬ 
tion  is  available. 

Page  127  Item  250 


MORE  HOT  WATER . 

can  be  had,  and  fast,  too,  with  a  Ewing 


automatic  heavy-duty  vertical  hot  water 
heater.  And  for  less  cost  because  it 
requires  no  expensive  storage  boilers,  is 
simple  and  easy  to  install  and  operate, 
requires  no  maintenance,  and  saves  valu¬ 
able  floor  space.  Information  available. 
Page  128  Item  251 


ASBESTOS-CEMENT  PIPE  BOOKLET  . . . 

offered  by  Johns-Manville  contains  24 
pages.  Describes  the  layout  and  installa¬ 
tion  economies,  wide  variety  of  fittings, 
diameters,  and  lengths,  its  adaptability 
to  venting  service.  Never  needs  paint¬ 
ing,  easily  cut,  resists  most  gases,  fumes, 
and  dusts. 

Page  129  Item  252 


INSTRUMENT  MANUAL . 

from  Dwyer  offers  new  gages  and  new 
ideas.  Company’s  complete  line  is  shown. 
Send  for  your  copy. 

Page  130  Item  253 


ROOF  VENTILATION  LINE  . . 

from  Allen  Cooler  &  Ventilator,  Inc., 
meets  all  requirements  efficiently  and 
economically.  Low  contour  units,  high 
velocity  units,  wind-driven  turbines,  and 
exhaust  fans.  Catalog  is  available. 

Page  131  Item  254 


NON-SCALD  SHOWER  VALVE . 

from  Symmons  Engineering  Co.  is  part 
of  Hydapipe  system  for  exposed  shower 
installations.  System  simplifies  and 
beautifies.  Literature  is  available. 

Page  132  Item  255 


HEAT  EXCHANGERS . 

from  Bell  &  Gossett  are  not  only  engi¬ 
neered  to  top  efficiency  but  are  also  con¬ 
structed  to  the  uncompromising  stand¬ 
ards  of  quality  and  safety  demanded  by 
the  ASME  code.  Brochure  is  offered. 
Page  133  Item  256 


AIR  EXHAUSTING  DEVICES . 

in  12  different  types  are  illustrated  in 
this  month’s  ad  by  Western  Engineering 
&  Mfg.  Co.  Information  on  these  ven¬ 
tilators  is  available. 

Page  134  Item  257 


PREVENT  VALVE  FAILURE . 

before  it  starts.  This  is  the  title  and 
theme  of  a  book  which  is  conditionally 
offered  by  Jenkins  Bros.  See  ad  for  in¬ 
formation  on  how  to  obtain  it. 

Page  135  Item  258 


NO-FROST  REFRIGERATION  . 

from  Niagara  Blower  Co.  gives  the  best 
operation  in  frozen  foods,  both  in  freez¬ 
ing  and  in  warehousing.  Bulletin  de¬ 
scribes  the  system. 

Page  136  Item  259 

FLEXIBLE  HOSE,  RETRACTABLE  DUCT 

offered  by  Flexaust  have  lowered  instal¬ 
lation  costs  in  thousands  of  successful 
jobs.  Other  advantages  include:  excep¬ 
tional  abrasion  resistance;  corrosion  re¬ 
sistance;  noise  absorption;  provision  for 
expansion  and  contraction.  Full  details 
are  available. 

Page  136  Item  260 

STORAGE  WATER  HEATER . 

for  commercial,  industrial  and  institu¬ 
tional  use  is  offered  by  Patterson-Kelley. 
Indirect  gas-fired  unit  boasts  many  ad¬ 
vantages.  Catalog  is  available. 

Page  137  Item  261 

HOT  WATER  HEATING  PLANTS . 

from  HydroTherm  Inc.  automatically  ad¬ 
just  capacity  to  load,  saving  fuel  dollars 
and  installation  cost.  Catalog  is  offered. 
Page  138  Item  262 

COMMERCIAL  AIR  CONDITIONERS  . . . 

from  York  Corp.  are  air  cooled  and  re¬ 

mote,  and  provide  three-step  capacity 
for  exceptional  operating  economy  in 
even  the  largest  installations.  Low  Am¬ 
bient  model  can  be  operated  even  when 
the  outside  temperature  gets  as  low  as 
0  degrees  F.  Information  is  available. 
Page  139  Item  263 

SEWAGE  AND  SUMP  PUMP . 

of  the  submersible  non-clog  type  is  avail¬ 
able  from  Chicago  Pump.  Unit  pumps 
sewage  and  other  liquids  containing 
solids  up  to  2Vi  inches,  and  operates 
with  pump  and  motor  submerged.  Bulle¬ 
tins  are  offered. 

Page  140  Item  264 

PACKAGED  BOILERS . 

from  Cleaver  Brooks  ensure  profits  by 
eliminating  costly  waste  of  time  building 
the  boiler  on  the  job.  Units  completely 
pre-engineered,  factory  tested,  ready  for 
hookup  to  service  lines.  Information  is 
available. 

Page  141  Item  265 


MULTI-PERSON  SHOWERS . 

from  Bradley  Washfountain  Co.  can 
provide  five  separate  showers  with  only 
one  set  of  piping  connections.  Result 
is  80%  installation  cost  decrease.  Bul¬ 
letin  is  offered. 

Page  142  Item  266 
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MOST  COPIED  COIL . 

in  the  industry  is  the  description  given 
to  McUiiay  coils.  They  are  available 
in  the  widest  possible  range  of  styles 
and  capacities,  and  are  available  for 
steam,  hot  water,  chilled  water,  DX, 
refrigerant  condensing,  and  all  types  of 
brine.  Information  is  available. 

Page  143  Item  267 


CHILLERS,  EVAPORATIVE  CONDENSERS 

are  included  in  the  line  of  air  condition¬ 
ing  products  by  Vilter;  150-ton  Uni- 
Chiller  has  two  compressors  and  75-hp 
motors,  condenser,  water  chiller  and  con¬ 
trols.  Evaporative  condenser  has  ex¬ 
ternally  mounted  fan  to  minimize  corro¬ 
sion  and  extend  fan  life.  Bulletins  are 
available. 

Page  150  Item  275 


INDUSTRIAL  VENTILATION  MANUAL  . . 

in  its  sixth  oHicial  edition,  is  available 
for  $4,  hard  back  copies  $7.  from  the 
Committee  on  Industrial  Ventilation. 
Contains  all  information  needed  for  the 
design  of  complete  industrial  ventilation 
systems.  Order  form  in  advertisement 
may  be  used.  For  more  information  on 
the  book  use  inquiry  card. 

Page  154  Item  283 


CLEAN  AIR . 

requirements  must  be  met  for  hospital 
operating  rixrms,  computer  ventilating 
systems,  etc.  Cambridge  Filter  Corp. 
offers  a  bulletin  suggesting  ways  to  obtain 
this  clean  air. 

Page  144  Item  268 


FIRE  HOSE  CABINET . 

from  W.  I).  Allen  is  semi-automatic 
trimless  unit  that  not  only  matches  good 
modern  design  but  also  permits  flush 
mounting.  Foul-prt>of  hose  rack  is  on 
inside  of  door.  Company's  Fire  Check 
HiH»k  is  offered. 

Page  145  Item  269 


HOT  WATER  HEATING  UNITS  ...  ... 

with  new.  smokeless,  oil-fired  design  are 
offered  in  wide  range  of  capacities  by 
Fldwards  Flngineering  Corp.  Design 
handlHX>k  on  hot  water  baseboard  heat¬ 
ing  systems  is  available. 

Page  151  Item  276 

INDUSTRIAL  FLOATS  . 

from  Arthur  Harris  &  Co.  are  available 
in  copper,  stainless  steel,  monel,  steel, 
brass  and  aluminum.  They  are  built 
for  open  or  closed  tank  operation  at  low 
or  high  pressures  and  temperatures. 
Catalog  is  offered. 

Page  151  Item  277 


INDUSTRIAL  THERMOMETERS . 

plus  dial  thermometers,  recording  ther¬ 
mometers,  and  red-reading  mercury  lab 
thermometers  are  part  of  mercury-actu¬ 
ated  line  of  temperature  indicating  in¬ 
struments  offered  by  Palmer  Thermom¬ 
eters.  Inc.  Catalog  is  available. 

Page  155  Item  284 

CENTRIFUGAL  ROOF  EXHAUSTERS  . . . 

of  lowest  silhouette  design  by  .^mmer- 
man  enhance  the  beauty  of  building  sky¬ 
lines.  Forward  or  backward  curved 
wheels  within  or  out  of  scroll  housing. 
Bulletin  is  available. 

Page  155  Item  285 


SIDEWALL  DIFFUSER  SELECTION  _ 

is  discussed  in  this  ad  by  Barber-Colman 
Co.  T  he  company’s  diffusers  and  acces¬ 
sories  are  covered  in  an  engineering  data 
catalog  which  is  available. 

Pages  146-147  Item  270 


QUICK  AND  EASY  DUCT  TAPING  .... 

with  Arno  Ductape  can  be  proven  by 
free  test  sample  offered.  Seals  ducts  and 
secures  insulation.  Self-adhesive,  vapor 
proof,  waterproof,  costs  as  little  as  Vic 
per  ft.  Flame  resistant  type  available. 
Page  151  Item  278 


CENTRAL  STATION  UNITS . 

from  Young  Radiator  Co.  are  available 
in  horizontal,  vertical,  and  multizone 
types.  They  are  all  easy  to  install  and 
service,  economical  to  operate.  Infor¬ 
mation  is  available. 

Page  156  Item  286 


TEMPERATURE  CONTROLS  . 

from  Mercoid  Corp.  are  offered  in 
weather  resistant,  general  purpose,  two- 
stage  and  explosion-prixif  types.  Each 
boasts  external  adjustment  and  sealed 
mercury  contact.  Catalog  is  available. 
Page  148  Item  271 


CONDENSATE  PUMPS . 

are  available  in  single  and  duplex  units 
from  Weil  Bump  Co.  They  feature  low 
return  connection,  low  speed  and  long 
life.  Bulletin  is  offered. 

Page  149  Item  272 


CONDENSATE  DISPOSAL  PUMPS . 

from  March  Mfg.  Co.  in  a  complete  line 
of  low-cost  units  are  designed  for  air 
conditioning  and  refrigeration.  All 
pumps  furnished  with  110/220  volt  mo¬ 
tors,  factory  tested  and  ready  to  run. 
Bulletins  offered. 

Page  151  Item  279 

POCKET  CAPACITOR  TESTER . 

called  Cappy  is  an  electronic  instrument 
designed  to  test  all  types  of  capacitors 
and  condensers,  both  a-c  and  d-c.  Manu¬ 
facturer.  Watsco  Inc.,  offers  brochure. 
Page  152  Item  280 


WATER  TUBE  BOILERS . 

tradenamed  Modulatic  by  manufacturer. 

Vapor  Heating  Corp.,  are  efficient  and 
economical,  and  are  actually  three  boil¬ 
ers  in  one  compact  package.  Bulletins 
are  offered.  \ 

Page  157  Item  287  ! 

BACKWARD  CURVE  BLOWERS . 

remove  flammable  and  harmful  vapors 
at  Gulf  Research  Center.  The  manu¬ 
facturer,  Peerless  Electric,  can  engineer  ] 

a  blower  for  every  important  air  moving 
job.  Information  is  available. 

Page  158  Item  288 


ELECTRIC  STEAM  BOILERS . 

are  manufactured  by  P.  M.  I.attner  Mfg. 
Co.  in  ten  sizes.  Of  ASME  construction, 
the  units  have  highly  sensitive  adjusting 
controls.  Information  is  available. 

Page  149  Item  273 


PRESSURE  BURNERS  . 

for  dual-fuel,  gas.  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  152  Item  281 


REPLACEMENT  FAN  WHEEL . 

was  built  by  Clarage  Fan  Co.  and  on  its 
way  to  a  customer  who  needed  it  badly 
in  just  30  hours.  This  is  an  example 
of  the  company’s  all-out  service  for  mak¬ 
ing  air  your  servant.  Information  is 
offered. 

Inside  Back  Cover  Item  289 


SPRAY  NOZZLES  . 

for  evaporative  roof  cooling  are  manu¬ 
factured  by  Spraying  Systems  Co.  They 
reduce  indoor  temperatures  on  hot  sunny 
days  from  10  to  20  degrees.  Bulletin  is 
offered. 

Page  149  Item  274 


POSITIVE  SEALING  INDICATORS . 

made  by  Allin  Mfg.  Co.  proven  on  thou¬ 
sands  of  production  line  installations 
have  one  piece  extension  gasket  for  posi¬ 
tive  sealing  and  fool-proof  assembly.  Six 
sizes.  Complete  line  catalog  available. 
Page  152  Item  282 


TEMPERATURE  CONTROL  SYSTEMS  . . 

from  Johnson  Service  Co.  have  been  used 
in  the  nation’s  leading  buildings  for  75 
years.  You  can  continue  to  look  to 
Johnson  for  the  world's  finest  controls. 
Information  is  available. 

Back  Cover  Item  290 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESIGN  OF  AIR  CONDITIONiNG  SYSTEMS 

by  F.  W.  HutchiMon 

115  full-page  chuts  solve  problems  of  air 
conditioiiing  system  design  kivolv^  cool¬ 
ing  load,  duct  design,  psydirometrics,  solar 
energy,  comfort  conditioning,  panel  cool¬ 
ing.  etc.  For  each  chart  t^  engineering 
and  mathematical  backgroimd  plus  design 
example  and  solution  are  given.  336  Pafee, 
118  Dins.,  $7.00. 

TO  ORDER  CIRCLE  ■  ON  CARD  ABOVE 


DESIGN  OF  HEATING  AND  VENTILATING 
SYSTEMS  by  F.  W.  Hiitehimon 

96  full-page  charts  strive  imblems  of  beat¬ 
ing  and  ventilating  involving  load  determi¬ 
nation,  duct  design,  panel  beating,  solar 
heating  and  combustion  analysis.  Com¬ 
panion  book  to  Design  of  Air  Qmdhioning 
Systems.  Same  methods  to  explain  and 
solve  problems  are  used.  320  Pages,  96 
Charts,  $7.00. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMUNATION  OFFER 

Both  of  the  above  books  by  Prof.  F.  W. 
Hutchinson,  $12.50. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Ju(t  drcle  Hie  appropriate  letter*  on  one 
of  Hie  card*  above  and  drop  it  in  the  mail. 
We'll  ship  the  books  and  bill  you.  Or  you 
can  save  book  postage  if  you  send  pay¬ 
ment  with  your  ^er.  Ether  way,  you  have 
full  return  privileges  if  not  satisfied. 


HANDBOOK  OF  AIR  CONDITIONING, 

HEATING  AND  VENTIUTIN6 

Edited  by  Qifford  Strock 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  prindplet;  hundreds  of 
charts,  tables  and  maps.  Answers  problems 
you  face  every  day  in  your  work.  Subjects 
treated  thoroughly  include:  Air  Conditioning 
Air  Handling,  Building  Heat  Loss,  ClimaUc 
Data,  Combustion,  D^ree-Days,  Dual  Duct 
Design,  Dust  CoUectiem,  Fuid  Estimati^ 
High  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  Plumbing,  Psydirometry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  Dat^  Steam  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  and  a  complete 
cross  index.  1094  Pag^  794*  x  1094”,  598 
Charts,  Miqis,  Dins.,  518  Tabks,  $15.00. 

TO  ORDER  aRCLE  L  ON  CARD  ABOVE 


SUMMER  AIR  CONDITIONING 

by  S.  Konxo,  J.  R.  Carroll  and  H.  D.  BaraHhar 
Training  text  and  reference  book  on  resi¬ 
dential  air  conditioning  for  all  who  dea^n, 
sell,  install  or  operate  these  systems.  Dia¬ 
grams  show  mechanisms  and  principles  of 
operation.  Information  understand^le  to 
beginner.  Tells  how  and  why  things  are 
done  the  way  they  are  and  what  makes 
equipment  operate  the  way  it  doee.  560 
Pagse,  266  Dlik,  $8.00. 

TO  ORDER  CIRCLE  Y  ON  CARD  ABOVE 


wiNTn  in  tONMiiiiim 

by  S.  Konxo,  J.  R.  Carroll  and  H.  D.  BaraiHiar 
E>oes  for  hydronic  and  warm  air  heating 
w^t  Summer  Air  Conditioning  does  for 
cooling.  640  Pegai,  317  Dine.,  $8.00. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 


COMBINATION  OFFER 

Both  of  the  above  Air  Condidoiiiiig  books, 
$15.00. 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 
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TO  ORDER  BOOKS  DESCRIBED  BELOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


HIGH  TEMPERATURE  WATER  SYSTEMS 

by  Ow*n  S.  Liobwg 

A  complete  and  concise  exposition  of  the 
principles,  design,  installation  and  appU- 
cation  of  high  temperature  water.  Written 
by  the  designer  of  many  of  the  world's 
largest  systems.  For  engineers,  operators, 
and  owners.  224  Pages,  109  Ulna.,  $4.50 
TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 


METHODS  OF  lOINlMG  PIPE  by  J.E.  York 

The  most  detailed  information  available 
on  standard  and  special  joints  for  all  types 
of  metallic,  glass,  tde,  plastic  and  concrete 
pipe.  Data  on  joints  desired  to  take  up 
movement  due  to  expansion  and  contrac¬ 
tion.  234  Pagea,  249  lUasn  $4.00. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 

DESIGN  OF  INDOnRlAL  EXHAUST  SYSTEMS 

Complotely  rovlMd  3rd  Edition 
by  John  L  Aldon 

This  classic  text  on  how  to  design,  build 
and  buy  industrial  exhaust  systems  has 
been  brought  up-to-date  to  meet  modem 
standards  of  industrial  environment  De¬ 
velopments  and  tulvances  in  devices  and 
techniques  described.  254  Pages,  137  Ulosn 
$4.00. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


DESIGN  OF  PLUMBING  AND  DRAINAGE 

SYSTEMS  by  L.  Blondormann 

Detailed,  illustrated  guide  covering  modem 
plumbing  practice  and  design.  Basic  prob¬ 
lems  as  well  as  modem  specialized  topics 
are  discussed.  328  Pages,  201  Ulus.,  $7.00. 
TO  ORDER  CIRCLE  F  ON  CARD  ABOVE 


FLUID  FLDW  IN  PIPES  by  C.  H.  McClain 

How  to  sedve  problems  involving  the  flow 
of  liquids  and  gases  through  pipes.  How  to 
handle  viscosity,  friction,  heat,  and  other 
factors  expressed  in  various  dimensional 
systems.  Worked-out  problems  show  ap¬ 
plications  of  principles.  124  Pages,  18 
lUus.,  $4.00. 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE 


PIANT  AND  PROCESS  YENTIUTION 

by  W.  C.  L  Hemeon 

Design  factors  and  data  that  can  be  applied 
to  any  situation.  Principles  are  clear,  logi¬ 
cal.  Shows  how  to  estimate  exhaust  re¬ 
quirements  for  dust  and  fume  producing 
processes,  hot  or  cold.  Principles  of  gen¬ 
eral  ventilation  and  bulk  materials  han¬ 
dling.  448  Pages,  172  Ulus.,  $9.00. 

TO  ORDER  CIRCLE  9  ON  CARD  ABOVE 


INDUSTRIAL  HEAT  TRANSFER 

by  F.  W.  Hutchinson 

Provides  123  time-saving  working  graphs 
for  the  direct  solution  of  most  commonly 
encountered  problems.  Graphs  are  equal 
in  accuracy  to  the  equations  from  which 
they  are  derived  and  help  eliminate  errors 
in  calculation.  334  Pages,  134  Charts  and 
Ulus.,  $7.00. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MELTING  by  T.  Napior  Adlam 

Correct,  tested  steps  in  planning,  designing, 
building  and  operating  snow  melting  sys¬ 
tems.  Time  saving  charts,  tables  and 
graphs  give  data  and  simpliify  every  step. 
224  Pages,  189  Ulus.,  $4.50. 

TO  ORDER  CIRCLE  S  ON  CARD  ABOVE 


aOW  AND  FAN  byC.H.  Barry 
Covers  the  flow  of  gas  through  ducts,  and 
fan  performance  and  control;  moving  air 
through  ducts,  fan  selection  and  control, 
duct  arrangement,  system  characteristics, 
flow  analysis.  Basic  data  and  methods  used 
to  calculate  system  resistance.  Practical  in¬ 
formation  for  selecting  a  fan  for  any  duty. 
232  Pages,  84  Ulus.,  $4.00. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


In  jnst  30  hours  this 
Replacement  Fan  Wheel 
teas  built  and  on  its  way! 


It  took  some  doing! 

Itiit,  after  a  long  stretch  of  service  under  the  most  punishing 
conditions  imaginable,  a  Clarage  induced  draft  fan  wheel  became 
worn  out  by  corrosion. 

'I'his  fan’s  operation  was  vital  to  both  the  customer  and  the 
insurance  company  whose  business  interruption  policy  was  in 
effect.  Prompt  replacement  of  the  wheel  was  imperative. 

Here,  too,  it  took  some  doing! 

The  original  huh  was  returned  to  Clarage  by  air  at  10  a.m.  on 
’I’ue.sday.  Manufacture  of  the  rest  of  the  wheel  had  already 
begun.  Thirty  hours  later  at  4  p.m.  on  Wednesday  a 
.  new  l.'lOO  pound  precision  built  wheel  and  100  pound 
'  inlet  cone  were  being  loaded  at  the  Clarage  plant  for 
delivery  to  the  airport. 

\  Hack  at  the  customer’s  plant  a  Clarage  service  repre.sent- 
^  ative  was  ready  for  the  arrival  of  these  replacement  parts. 

^  His  on-the-scene  assistance  expedited  the  return  to 
^  operation  of  the  fan. 

\  Result:  another  customer  (plus  an  insurance  company) 

\  impressed  by  Clarage’s  all-out  service. 


Dependable  equipment  Jar  rnakinq  air  your  servant 

CLARAGE  FAN 


COM  PA 


Kalamazoo,  M ichigan 


SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA:  Conada  Fans,  Ltd.,  4285  Richelieu  St.,  Montreal 


JOHNSON  CONTROL  SETS  THE  PACE  .  .  .  For  75  years,  engineers,  architects,  and. 
owners  have  relied  on  Johnson  for  the  temperature  control  systems  used  in  the  nation's 
leading  buildings!  Johnson  leadership  spans  the  life  of  the  control  industry  .  .  .  from 
Warren  Johnson’s  invention  of  the  first  thermostat  to  the  very  latest  in  air-conditioning 
control  centers.  You  can  continue  to  look  to  Johnson  for  the  world’s  finest  controls! 


Jof^n$on  S*/v/c#  Company.  T  vV/sconj  n  •  105  Direct  Branch  Qffic 


